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VoL. 13. DETROIT, MICH., SEPTEMBER, 1898. 


An Oven for Dry Sand [lolds. very great variation in the height of our 


flasks likely, we were able to make our oven 

By I. B. THOMAS. comparatively low (S feet), the advantage 
Some time ago we found our foundry de being that there was a smaller volume of 
partment was running very much behind, 
owing to lack of proper drying facilities, 
in their orders for a class of work which 
was required to be made in dry sand molds, i : 
and in consequence, it was necessary for us to allow the molds to reach within a few 


air to be maintained at the desired tempera 
ture. With the tlhue arrangements hereafter 


described, we considered it perfeetly feasible 


to increase our oven capacity to meet the inches of the ceiling of the oven without 


demands, either burning the top or else failing to dry 
After much careful study on the subject, the bottoms of the molds. With the eom 


















































Fig. 1 


we decided to build a pair of down-draught mon form of ovens, 
ovens much after the idea as outlined by 
Mr. W. L. Hayden, in THE FOUNDRY for 
Mareh, 1897, in his article “A Down 
Draught Core Oven.” 


having one or more fire 
places along the sides or at the end, and a 
single flue at some Opposite point and sel 
dom in the floor as it should be, this is not 
; possible, and as a consequence, vou find not 
Figure 1 is a general plan of our oven, : 

z ; more than half the volume of the oven oe 
figure 2 and figure 3 cross and transverse : ; a 
section respectively, while figure 4 is a front cupied and complaints that “we couldn't get 
elevation. enough cores dried.” 

Our class of work to be dried was more Experience with both designs of dranght 
or less standard (locomotive cylinders) ard has.proveh this fact tety 
Yanged in weight from 3.500 Ibs. to above 
8,000 Ibs. With these conditions, and ne 


conelystvely, and 
Wheit torcing-our new oven very hard, we 


have been able to set pieces of piae boards 
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on fire while lying directly on the floor. (Hf) and (G), figures 1 and 2, 32 feet 2 inches 
With the excellent arrangements and facil long by 10 feet wide and S feet high, each 
ities for regulating the draught, we find capable of holding two of our core’ trucks 
very little difference in the temperature of — with two complete flasks on each, or a total 
the various parts of the ovens, and with capacity of eight molds. Both ovens are 
the asbestos-lined doors, shown in detail in heated by the same furnaces, (A) figures 1 
figure 7, the front of the oven is as hot as to 4, and the grate, 4 feet 6 inches by 5 fee 
any other portion. As a consequence, our 7 inches, gives ample area with a light cok: 
molds are quickly and uniformly dried. fire to maintain a uniform temperature of 
{75> degrees F., as indicated by a Brow: 
Hlot Blast Pyrometer located at (25) figures 
1 and 4. The stem of this pyrometer runs 










downward at an angle of 45 degrees, to wi 
opening in the partition between the tw: 
ovens about midway in height. This ii 





























N7\Two Caste sf 
-pD Door Lintel Wx 14 x 10 long 
‘ a ~ CL. Plate 1x 10 x 60 long 
Fig. 3 ie 
As floor space inside our foundry was strument soon pays for itself by the cor 
very valuable, we built the oven entirely or molds which are otherwise sure to | 
on the outside, and are rather surprised burned even by a reliable fireman. 


i 


that this is not done more frequently, both After leaving the grate (A) figures 1 to 


on account of room and the necessarily 3. the hot gases pass over the fire bri 
disagree sable, presence of jheat and gases arch (B) where they unite with cold a 


wheyevtes th ie, pps awd ofenad, 0 ieee dvawn in through the openings (C) from tl 
By ré ‘raronce “id figures! 1 to4s yo ivi; *putside, the idea being to pass as much 


notice that we reguly have a pair “ot overs’ through the ovens as possible, in order 
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carry away the moisture from the molds. 
Krom here they pass downward — through 
the fire-brick lined flue ()) under the oven 


Ht) and up to the box (KE), 5 feet by 12 


inches, inside measurement, and built in the 
partition wall of the two ovens midway of 
This 


Thence they pass out the openings 


its length. box is shown in detail in 


figure 6. 
about 3 feet from the roof on either side of 
the box (E) and naturally spread themsélves 
ovens, 


along the ceilings of the 


At UF) figure 2, is shown a damper set 
to throw all the gases into the oven (IL) so 
that oven (G) would be entirely out of ser 


vice, in which case the damper (M) on this 
side would be closed, giving the full benefit 


of the stack draught to the one oven. Or 
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dinarily the damper (I) hangs perpendicu 


larly, and both dampers (M) are kept wide 
open, thus allowing an equal circulation in 
hoth ovens, 

Referring to figure 6, we see that box (I) 


nade of one-half inch boiler steel (this 


heing used on the sides in preference to a 
between the 


irons at the 


brick tlue to economize space 


evens) riveted to 2 inch angle 
four corners and supported on the floor by a 
The 


damper (Ff) is swung on hinges by the rod 


24% inch angle iren on all four sides. 


V) and adjusted by means of the handle 


()) built in the wall and locked by the hand 


ut (R). The top of this box was made \ 


shape to allow a full opening on either side 
and the free upward passage of the gases 
70-Ib. 


\ piece of old rail, figure 2, helps 


the brick-work above Notwith 


standing the high heat this box is subjected 


Support 


to, it has shown no signs of warping, and 


the damper can be adjusted as readily as 


when first fitted up eight months “oO. 


igure 21 shows the details of dampers 


(MM) figure 1. These consist of a 2 inch 
by one-half inch wrought iron frame  (T) 
figure 21, the inside dimensions being 
slightly smaller than those of the flue (1), 
figures 1, 2. and 3, into which it is built. 
A three-eighth inch steel plate (M) figure 


-1, riveted to a 1 inch rod, forms the damp 


er proper This rod is carried to the sur 
piece of 1% 


means of the 


face of the grovnd through a 


pipe, 
is readily 


ineh where by handle 


(S) it regulated and without the 
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Hecessity ol entering the ovens. 


Figures 2 and 3 show the construction of 


the roof, which consists of eight arches 
inches thick, with a rise of 6 inches in 4 
feet. As we had considerable old rail on 
hand, these were used (see “P.” figures 2 
and 14) as supports for the arches, except 
in the case of the front one (QO), figures 2 


and 26, where an “I beam was required for 


finish. These were tied together by the 


ihree-quarter inch rods, figure 12. 
In order to tie the side and partition walls 
together, riveted on the 


angle plates were 


end and 


and the “IL” 


bottom at either middle of the 


rails, figure 14, beam, figure 25. 


and in this latrer figure yeu will notice 
two 2 inch angle iryrs (27) .o 


form a stop 


ana seal for the top of the doors.. The cast 





iron door lintel (N), figures 1, 2 and 16, ans 
wers very well for the bottom stop by al 
lowing it to projeet about an inch above the 
rails. It also forms a retainer for the 
asphalt brick floor outside the ovens, as the 
floor inside is level with the base of the 
rails. The space between the rails of each 
track outside and extending into the main 
foundry is made flush with the rail heads 
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will see that all the flues are covered with 
five-eighth inch cast-iron plates, shown in 
detail in figures 17 and 19, except at twelve 
points where the cast-iron gratings (figure 
18) replace the plain plates and form the 
opening into which the gases are drawn by 
the stack draught. You will notice that the 
arrangement is perfectly symmetrical with 


respect to the central pit US), figures 1, 2, 3, 
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by means of cast-iron plates (25) figure 1, 
shaped to clear the wheel flanges. 

Figures 1, 2 and 3 show the general ar- 
rangements for obtaining a draught in all 
parts of the oven and proportioned so that 
the temperature will be uniform. <All the 
gases must pass downward from the ceiling 
to tte flues (id). Figure Q is a half plan 
of the foors. qrrahgaments iniel ° sections 
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and 5, from which leads the flue (L) to the 
stack base. In this way there is a uniform 
draught in each of the four corners of the 
oven, and 2s the grating plates (18) and 
the plain ones (17) are interchangeable, it is 
possible to increase or decrease the amoun! 
of draught, and consequently the tempers 
ture, at any part of the ovens. Figure 8 
stows a detail of the construction of the 


. 
e iw - ° e . +. © . 
showing the fités* (33+ and: the, joaver ftyor . Stick. 


stop (N).; By-an tapection of this figure vou 
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The track is a much-neglected feature of 























most ovens and consequently a continuous 


source of annoyance and often — serious 


trouble, owing to depressions, Causing drops 
in the molds when green, by the jarring. 
or else a core truck goes off the track due 
to the rails spreading. Tracks made by 
grooves in cast-iron plates are very unsatis 
We laid a brick 


13) inches 


factory, as they will warp. 
and 
IS inches deep under each rail, and on this 


wall or foundation wide 
cast-iron 


about 


fastened coping figures 5 


12 feet 


fastened 


plates, 


and 22, G inches long, and se 


with 


curely seven-eighth inch an 
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dry, and with this slight grade the loaded 
trucks can be started by one man and then 
held prevent 
They are drawn out by a 
the and 


the center of 


have to be back to running 


away. rope at 
tached to 
a block in 


crane running through 


the track. 


Another feature to which especial atten 


tion Was given was to prevent all possible 


loss of heat by radiation, and for this pur 


pose all the external walls were made double 


9 inches with a four inch air 


space between, 
figures 1 2 and 3. Of course, these walls 
are tied together every 3 feet or 4 feet by 
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chor bolts, coming through the holes in the means of headers. The top was taken care 
four bosses (W) figure 22.) These are stag of by covering the arches with 5 or 6 inches 


gered, and the bosses prevent any possibility 
Small TP 


ligure 20) dropped in the rectangular open 


of the rails spreading. head bolts 


ngs (NX) of the coping plates and turned 
erve to draw the clamps, figure 20, down 


on the rail bases. While this appears to be 


ih expensive form of track, we believe it 


ill pay, as it is 
further 


permanent, and will 
The 


bearings, 


give 
is no trouble. 
hich run on it 
ectly without the slightest jar. 

We these tracks a downward slope 
of about 1 in 800 from the crane in the foun- 


core Carriages, 


have roller pel 


fave 





of old floor sand and in this way a wooden 


roof can be put on with perfect safety. 


We now come to the doors, and from the 
dimensions of the external wall surface of 
the ovens, 20 feet by 32 feet, you see that 


they form about one-fifth of this radiating 
surface, a very important factor; and we 
Wish to call particular attention to their 
construction as they retain the heat, and 


do not warp, thus allowing us to keep tight 
joints all around them. 


igure 7 shows a general plan, side 
and by 


and 


end views, reference to this and 
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figure 10 we see that they consist of a main 
sheet (Z) of one-eighth inch iron, stiffened 
securely by inch by one-half inch flat 
iron frame and three 3 inch by one-half inch 
cross strips (V), all securely riveted to this 





sheet. Heavy wrought-iron hinges are bolt- 
ed to the upper and lower cross strips, and 
these are hung on the blocks, 
figure 15. 

Sheet asbestos one-half 


the entire inner side of 


east-1ron 


thick covers 
this 


two 


inch 
this door, and 
protected by 
sheets of No, 16 iron, which lap in the cen 
held in place by 
bolts. 


is held in position and 


ter, and are three-eighth 


inch carriage These through 


pass 
enlarged holes in the inner sheet to permit 
free expansion aud thus overcome the ten 
the 


10 shows a 


whole door to 
detail of the hand wheel and 
double lever operating the bolts, figure 11. 


dency of warp. Figure 


These latter pass through the boxes, figure 
%, and engaged with the two inch angle iron 


27) figure 14, at the top, and the plate (N) 
We con 


figures 1, 5 and 16, at the bottom. 


sider these doors the best we have ever 
seen for the purpose. 
When first fired up, we experienced a 


vreat deal of trouble obtaining any draught 


at the grate, and building tires in the 


hoping to start it 


tried 


ovens, and dry out the 


Walls and flues. We tinally were compelled 
to place a small steam jet near the base of 
stack as a blower. After using this for three 
or four days, or until everything was thor 
oughly free from dampness and well warm- 
ed up, we 


abandoned it entirely, and have 


hever had the slightest lack of draught 
since. A very light coke tire is ample. 
As we were using a number of oil fur 


haces of various types in our smithshop to 


quite an advantage, we tried the 


firing this oven with oil, hoping to 


experi 
ment of 
lind it more economical, but were much dis 
appointed, as you can readily see by the 
ligures below. 

weeks showed 
1455 Ibs. of 


coke each 24 hours, and that it required five 


A. careful record for four 


that we burned an average of 


>) hours’ labor to wheel this in, tire and re 
iove the ashes. A ten (10) days’ trial of oil 
after some experimenting with the shape of 
the combustion chamber, and with 
cally the and work 
to dry, proved that it required 169% gallons 
per 24 hours with the same amount of at- 
lention as, owing to the changes of external 


temperature, the flow of oil would vary con- 


practi 


saine amount class of 
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and chisel, may be able, with the pneumatic 





siderably, though this could probably have 


been corrected by the use of a heater. If 
we take oil as low as two (2) cents per gal 
Jon, this would amount to $3.35 per day. 
omitting the cost of Compressing the vapor 
izing oil. On this basis, coke would still be 
cheaper, at even per and with 
proper draught and a pyrometer, there is no 
trouble keeping a uniform temperature. Al- 


together, 


S50 ton, 


we have found this down draught 


ovel va mo)st 


satisfactory and valuable ad 
junct to our foundry department, 


Pneumatic Tools. 


We take pleasure in presenting a series of 
illustrations herewith, exhibiting some of the 
ingenious economic tools manufactured by 
the Chicago Pneumatic Tool Company. No. 
Bldg., Chicago, 11] 


hammers, shown in 


Monadnock 

The figure 1, are fa 
iniliar to readers of THE FOUNDRY, they 
having illustrated in 


Goo 


been our columns for 
a long time past; yet it is possible that many 
of our readers may not have paid to them 
the amount of attention to which they are 
entitled. 

There are, as mayv be seen, four castings 
in the illustration with heavy tins around the 
edge of the hole. It is generally thought in 
advisable to have the core fit the prints very 
The 


enlarges the size of the core print just here. 


closely at this point. molder therefore 


thinking it better that the firm should have 


to bear the expense of the extra chipping 


than to incur the danger of a “crush.” which 
would utterly spoil the casting. Where many 
such castings are made the cost of chipping 


ix, of Course, a very considerable item of ex 


pense. There is a great difference in the abil 
ity of different men in chipping castings; a 
really good chipper will do three or four 
times as much work as some other men 


who are employed thereat, But the makers 


of the pneumatic tool aver that it will enable 


one man to do more and better work than 
three men in the ordinary hammer-and 
chisel way. We have every reason to be- 


lieve that this is true. It would seem, there- 


fore, that the progressive manufacturer who 


is all the time hunting for leaks in order to 


stop them might do some effective 


pretty 


“calking” right here. 


The tool is, obviously, a labor equalizer. 
That is, the awkward man who can make 
but little progress with the hand hammer 
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tool, to do fully as much work as his more 
dextrous shopmate 

Figure 2 shows the workman chipping the 
projecting ends of chaplets, and other blem 
ishes, from the outer surface of the cast iron 
columus, 

There often appears on an otherwise per 
fect casting an unsightly swell, al} the more 
conspicuous because of its being the only 
blot upon the general symmetry of the cast 
ing. Such a “bump” rapidly disappears be- 
fore the quick-acting pneumatic chisel. 

Figure 3 is a graphie exhibition of work 
done in steel by this handy tool. We appre 


slow-acting ratchet drill, is carried out Jute 
the vard where the heavy, unwieldy casting 
lies, a rubber hose is carried “over, through 
and under” all intervening obstacles (or 
rather objects—for nothing rises to the dig 
nity of an obstacle in this case) is quickly 
connected, and the hole is drilled in a trice. 
igure 5 shows the same machine working 
in a horizontal position, and happily illus 
trates its facile adaptability to the many con 
ditions that arise in everyday foundry work 
This little machine would make possible the 
doing of work by firms that otherwise could 
hot touch it, for want of shop room for such 





Fic. 


hend that an ordinary workman would have 
smashed his hand several times over in do 
ing this ,ob with a hammer and chisel. We 
call special attention to the approximate uni 
formity in width of these chips, from the be 
ginning to the end of the cut. in each ease. 
As every machinist knows, it would take a 
skilled mechanic to do this with the. hand 
hammer and chisel; and he would be very 
tired of the job before the end, at that. 

In figure 4 we are shown a very different 
application of the force of compressed air. 


Here, the drill press, in substitution for the 

















large pieces, and its convenience and rapid 
ity of execution recommend it to all. 
Figure 6 shows the air hoist handling 


heavy cast iron columns in the yard, The 
cylinder is hung to a car which traverses the 


I beam frame, spanning the yard, and rest 
ing upon double-flanged wheels at either end 
Which latter travel along the tracks that may 


fe seen attached to the buildings, thus per 
Initting the use of the hoist at any point in 
the whole yard. 

The air is conveyed to the eylinder by 


means of the hose which may be seen hang 
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ing in festoons along the track on the left. 
in all 


This is a traveling crane, operating, 
its movements, by means of compressed air, 
the man at the top being the “engineer” who 


manipulates it with ease and precision. The 


} 


joist is operated Ty the men below. 


It is claimed by men who have had large 
that it is 


experience with compressed air, 


means necessary to distribute the power 


stored in the colupressor over a large terri 


tory. If you wish to use power a few hun 
dred feet beyond the present terminus of 
the system, simply attach the necessary 


length of pipe, couple vour machine to the 


end of it and it is ready for operation. 





\ 




















hy far the cheapest means for transmission 
of power, and the many uses to which it can 
be economically applied are rapidly popular 
zing it in foundries and machine shops. 
One feature that should be well considered 
and never lost sight of by any one studying 
the question is the extreme simplicity of the 





Figure 7 is a syphon sand blast. In this 
machine the material used is wet, thus 
avoiding the dust ordinarily caused by sand 
blast machines. Steam is used for a blast, 
which helps to remove scale, ete.. and also 


aids in keeping down the dust. 
a 3-16 or 1-4 
opening, and throws the sand through a 3-4 


Steam is discharged through 
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in. pipe. The machine is very simple in plan, 
but is thoroughly well made. 

All bearing parts are protected from sand 
by shields and felt washers, so arranged that 
ho sand can pass them, This insures wear 
ing quality, and makes a machine that does 
not get out of order. 

Where arranged to save sand used, about 
a load of sand is used per week; a machine 
will handle about a half load per day, if all 


is lost. 
The above is based on ordinary beach 
sand. Where torpedo sand or quartz is used, 


of course it does not wear out as rapidly, 





and will last longer. It will be observed that 
this machine does not require the air com 
pressor, It is to be connected with the steam 
boiler by means of a small pipe, so that any 
hody who uses steam power can install it at 
a merely nominal expense. 

There are a good many uses to which the 
sand blast can be protitably applied, and 
in some cases nothing else will answer as 
well. 

It is, as all foundrymen know, very diffi 


eult to get the sand off from a heavy cast 


ing where facing has not been effectively 





used. The steel casting brush is entirely in 
adequate, and very often the casting has t 
be hammered all over; which is a very slow 


and unsatisfactory process. Of course, j 


can be done by pickling, But this process 
good deal of time and is com 
and 


understood and carefully 


requires a 


paratively expensive, When the bus 
well 


conducted the results are often very unsat 


ness is not 


isfactory. 

In using the sand blast, if you want tf 
“right now,” it can be don 
and “to” the 


clean a casting 


With ease and expedition, 


queen's taste.” 








The Evolution of the Pulley Arm. 


By R. D, MOORE. 
In the pioneer days of pulley manufactur 
in the United States, when lathes cost a littl 
faces finished 


fortune, the were generally 


With a piece of grindstone, the rims being 


made very thin under a wrong impression 
about the true economy in the case. The 
arms and hub were made quite heavy, prob 
ably under the reasoning that they had th: 
big load to carry, the rim being an arch, an 
therefore very strong, 
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combination lots of 


the 


Such a 
ouble, 


suggests 


due to great shrinkage strain 


iven by such disproportions in thickness, 
nd the consequent uneven time of cooling. 
The thin 
ents would be very liable to fly off in two 
with a that 


witnessed such 


weakest arch in those rim-seg 


dan 
the 


ieces velocity would be 
have 
An 


would 


verous. I 


cases in 


mg ago. attempt to put back such a 


seginent give a convincing proof of 


ihe ton, or more, of force stored in such 


shrinkage strains on even a small pulley. 





big. 4 Fig. ? 


Another Elastic Spider. 





The way they are broken, 





O 


hig. 3 
A Flat Arm, 


ae 


Fig. 5 
The Foundry 


A very common error among mechanics is 
that if vou add iron to a casting, a pulley rim 
for example, the added cost will be as much 
the 
ing; the real added cost is only the price of 
the melted 
pound at 


per pound as the general cost of 


cast 
much below 
And 
united to 


iron, one cent per 


this time. that thinness of 


pulley rims, excessively heavy 
spiders, has been the principal factor in the 
the 


is still going on 


trouble and heavy losses’ in past, by 


the breaks, and it lim- 
it d 


chanies, ever taking the deep interest in this 


toa 


extent, very few molders, or other me- 


Three Favorite Arms. 


Reinforcing a Hub, 


interesting study which its importance jus 


tities, that is, the cause and remedy of 
shrinkage strains on castings. And that is 
certainly one of the simplest of the many 


foundry mysteries. 
One of the principal values of 


the 


this study 


lies in resulting saving of wheels and 


pulleys from breaking under such strains. 
Nearly 


charge of 


fifty years ago, 
the Niles & Co. 
eustomer 
On 


my first year in 
foundry, Cincin- 
nati, a 


asked to see some pulley 


patterns, remarked: 


“Why, you are using crooked arm pulleys 


seeing them he 


out here. We have condemned them in Mass 
achusetts years ago.” 

That 
study. 


remark opened up a new line of 


I knew the curved arm was intended 


to vield and relieve the shrinkage = strafn 


which. without it. sufficient to 


break the casting, and it certainly 


Was often 
does re 
lieve that strain. and vet T believe the para 
that the straight, 
though rigid arm, is decidedly the preferable 
one. 

The the curved 
arm can properly be credited with a bright 
but 


days of 


dox is well established 


mechanie who introduced 


idea, “there are others.” In the early 
hadly proportioned pulley patterns, 
IT run all the small sizes, 


say below thirty 


inches, with two ladles, through skim gates 
into the rims, thereby increasing the heat in 
the and the the 
spider, which with the early stripping of the 
hub made easy work of saving them. 


rim, decreasing heat in 


The shrinkage strain on a arm is 
fiber of the 
pull, but the 
the character of 
the strain entirely, if heing a tensil strain on 
the Fig. 1 and a 
compression strain on the outside at B. 
Under the 


toward the dotted lines. 


straight 


entirely a tensile strain, every 
the 


changes 


metal helping to resist 


curve in the arm 


the inside of curve, as at 


this strain arm will move 


The curved arm of 
a four-foot pulley regarded as two 
the the 


forming the bearing 


may he 


levers foot long 


breaking point B, Fig. 1. 


over a outside at 


for the levers in tearing the inside A apart. 


that is, one side of the arm furnishes the 


means for its own destruction. 


The curvature of the lines of a chain link 
should be weakening also on this same prin 
ciple, 


and if is probable that a 


load 


link will 


break under a less than two bolts of 


the same metal under a straight pull. 
lig. 2 shows three styles of curved arms 
that have heen generally adopted. all oval 


in section but all finally condemned, by 
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many mechanics on aecount of weakness 


under the strain due to unequal cooling and 
shrinkage 


Several other curved arms have been used, 


one a flat arm set on edge, Fig. 3. a shape 


capable of standing a greater bending strain 


than the oval arm but very weak in the 
direction in which its work requires strength. 


lig. 4 


arms intended to “give” 


presents another arrangement of 


under the shrinkage 
strain by the hub, relatively to the rim. re 


volving in the direction of the arrow, Two 


nwdes of fastening the arms to the 
With the light 


us the remedy for this trouble seems a 


hub are 


shown. that we have before 
Vers 
simple one, 

Compel your pulley to cool and shrink in 
about the same time. not amount, by equal 
izing the thickness of the metal as near as 
rims will be feund 
bad 


hubs dy 


possible Pouring in the 


a great equalizer of the heat in 


cases 


Hurryving the cooling of pouring 


water on the outside is often justifiable. 


Additions to a hub to compensate for the 
weakening effect of a set screw hole, or key 
way, should be very carefully made, as any 
surplus or useless metal adds to the shrink 
have witnessed some interest 


hub 


age strain, I 


ing attempts to strengthen around a 


key way. Fig. 5. a hub of an old style cog 
dotted lines 


wheel, iustrates our point, the 


showing the strengthening additions so-call 
no streneth but rather weak 


fillets. 


ed: they give 
Hess by 


The 
the thickness of hub. allowing 4 inch extra 


destroving the arm 


dividers don't lie: set them to span 


io compensate for the weakening effect of 


the square corner of the key, the point at 


which a brenk will always start. Now set 


vour divides at the corners of the key way 


( and strike the line I). 


There appears at first glance to be a sur 


plus of metal, but the thiekness to break is 


the same in all directions and therefore cor 


rect A pulley arm broken by shrinkage 


strain will separate, sav 1-16 of an inch; we 


can imagine what a great force 


would be 
required to draw the two ends close together 
again and vet that force exactly represents 
the pull on that arm before separating 

The 


are broken 


prin iple on Which the different 


has many illustrations in ¢ 


mon life. The cook Shaps ter beans ensily 


by a short bend just as the curved 


broken 
A giant camt break a match by 


a straight 


pull, as the straight arm is broken, but the 


fist of 
strain, A 


a baby can break it easily by a cross 
baby sheet of 
half by 


but roll a Tew 


can tear a hews 


paper in commencing at 
that into 


rope and it will hang a giant, because, as i: 


one end 


inches of sheet 
the straight 


the pull. 


arin all the fibres are resisting 


Further Light on Unequal Shrinkage. 


The cases mentioned in your last issue it 


the “Question” Cast Iron Notes, re 


quiring explanation of the fact of the greate: 


under 


large! 
section of irregular shaped castings was fu 


linear Contraction occurring in the 
ther illustrated and explained by Mr, Keep’ 
But the 


writer the tersely 


report of his experiments. matte. 


recalls to the expressed 
paper of Mr. Francis Schumann on the “Con 
traction and Deformation of Iron Castings,” 
Am Mech. Dee., 1896, whiel 
ought to be studied by every foundryman, or 
FOUNDRY reader. Without 
valuable formula 
from 


Soc. Ieng., 


at least every 
table and 
deduced 


into the 


going 


which Mr. Schumann many 


experiments, the following quotation from 


the general laws advanced answers the 


above question most aptly and philosophic 
ally: 


“In any prism, unsymmetrical in section 


composed of a smaller mass joined to a 


larger, the greatest longitudinal contraction 


will occur in the larger mass. This appar 


ent contradiction to the general law, that econ 


traction decreases with the and rate 


Wass 


of cooling, is explained when we consider 


volumnar contraction. The larger mass will 
have its rate of contraction equal in all see 
tious; the smaller mass is restricted in its 
contraction longitudinally by the larger mass 
at the point of juncture of the two masses 


but maintains its greater rate of contra: 


tion transversely: were the transverse rate 
that of the 


longitudinal contraction 


the sme ns larger mass, its 


would be the same 
but its transverse rate being greater, the ex 


volume 


CERES li flows in the direction of 


length, resulting in a greater length, aft 


cooling, of the smaller mass.’ 

Considering the case of a wedge shape am 
an iron of low rate of contraction, it is poss 
how the above law has at 
modified the though the heavy pai 
shows convexity and slightly less contractiot 


leas 


ble to see 
result. 
edge, 


than the A study of actual caleulatio 


by Schumanws methods will make this 
plainer 
Yours truly, 


ASA W. WHITNEY 
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Trade Outlook. 

The tide of reviving industrial activity 
continues to rise. There is no mistaking the 
fact that men in most lines of business look 
forward with confident expectation of splen 
did things for the near future. Foundries 
here and there that have been lying idle for 
i long time are being started up; others that 

ave been hard pushed to ride out the storm 
of adversity are making headway toward 
smooth water. The fact that an advance of 
> per cent in the price of stoves is possible, 
vives incontrovertible evidence of growing 
prosperity. The enormous outflow of our 
products to foreign ports may possibly be in 
some measure checked by rising prices; but 
this would be a gain rather than a loss if 
the aggregate demand be not affected. 

In fact, the evidences of business revival 
are so numerous and so patent to every ob 
server that it needs no pointing out of par 
ticular symptoms to renders who are, in fact, 
faust becoming too busy in supplying present 
demand for their goods te give much time 


to figuring on the prospects for the future 


The general faith manifested im the auspi 
cious ovtlook is creative in its character, and 
vill carry industrial society onward and up 
vd in spite of all obstacles. 

The stove factories are in the height of 


eir busy season, and are rushing work to 
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ihe fullest capacity. The same may be said 


f the agricultural noplement manufactories, 
with the addition that these latter will, in 
el probability, be unable to fill the unpre 
cedented demand for their products: and 
this is a fair indication of the condition in 
other lines. 


Plow-Makers Ought to Get on to it. 

In our August issue appears an article on 
“Manganese Steel.” in which it is said to be 
so strong as to be almost unbreakable. and 
so hard as to be nearly unseratehable. For 
instance, an elevator cage. with ear. fell 
down the well and was smashed to smith 
ereens, except the wheels. which were of 
manganese steel! As to hardness. a easting 
of this metal was held to an emery wheel for 
ten minutes in an effort to dress it down. 
and the result was a solitary serateh! Now, 
as strength and hardness are the two essen 
tinl qualities of the plow. this would seem to 
he the ideal material for their manufacture. 
There might be some difficulty in polishing 
plows of this make. hut we would suggest 
that the plows be first marketed in the rough 
in sections of country where the soil is of a 
sandy nature. and, therefore, does not re 
quality \fter they 
have been used here for 10 or 15 vears. or 


quire the “scouring” 


long enough to put a smooth, beautiful polish 
on the surface, the manufacturer can pur 
chase them back by giving in exchange new 
plows. Then, re-stock the old ones, and sell 
them at a considerable advance in price. for 


use in the black and waxy-land seetions! 


A Sea-Going Foundry. 
Only a short time ago we heard of the 
first foundry on wheels. To-day it is an 


old story—the cupola on the car, wherein 
ron is melted wherewith to join the ends 
of the rails with a rigidity unapproachable 
by any other means. 
But now. the 


United States navy, is equipped with v com 


good ship Vulean, of the 


plete iron foundry. 

A little while ago the trade journals pub 
lished a description of a foundry floor float 
ing in a large tank of water But this, if 
we remember rightly, was for the purpose 
of avoiding vibration It is hardly to be 
presumed that they would “take off a heat” 
on the Vulean during a very violent storm. 
though at just such a time the greatest need 
for a repair casting would be most apt to 
eceur. But human ingenuity is equal to 


Inoest sinergencies, and the floating manufac 
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tory is a pretty large item in evidence there 
of. 

The advantage of having this mechanical 
microcosm in the vicinity of the fleet at all 


times, in whatever waters it may be, can 


readily be 


seen. 


There are many break-downs that can be 


with ease repaired in this marine factory 


that otherwise would necessitate an expen 


sive journey, reaching to hundreds and 


sometimes thousands of miles. 
The 


tory 


workmen on board the floating fae 


will naturally be skilled specialists, 


who can, better than any other men any 
where on land, do the work required. 

To the practical foundryman an accurate 
description of the foundry facilities and pro- 
eesses on 


board ship would be interesting. 


One would naturally expect a good deal of 


spilling and spattering of hot iron. A sud 
den lurch of the ship during a eritieal “lift” 
would be apt to cause trouble; but,” eV 
dently, these difficulties are not insurmount 
able 

The ship is equipped with lathes, planers, 
bolt tool 


forge 


shapers, drill presses, cutters, 


grinders, forges and tools, power 


puneh and shears and a full boiler-maker 
plant equipment, and also a molders’ depart- 
ment with a cupola capable of melting 3,000 
The force 


employed includes machinists, hboiler-makers, 


pounds of metal at each tapping. 


blacksmiths, coppersmiths,  pattern-makers 


and molders 


We venture the opinion that the “hobo” 


is unknown in this particular industrial 


community 


American Machine Works in Germany. 


Ham 
factory at 


The Niles Tool Works Company, of 


ilion, Ohio, will build a’ large 


Niederschweider, Germany, at a cost of 


$200,000, the capital of the company to be 
£2.000,000,. 


The Trade Journals’ Review, of London, 


Eng., commenting upon this, advises English 
manufacturers not to have any fear of harm 
ful competition from. the backward Yankees, 
till they shall had 


their methods by the study and imitation of 


have time to improve 


the practices in England. There is a sus 
picion of insincerity in the above “whistling 
past the grave-vard,” for the writer hastens 
to add: “Our machine makers would do well 
to bestir take all 


possible measures to maintain the superior 


themselves at once, and 


ity of their manufactures, and at the same 


time to reduce the cost of production. By 


doing so in time, they may be able to re 


tain their well-earned reputation and busi 


hess connection.” 
A very few months ago, the Spaniard en 


tertained a very deprecatory opinion of thy 


“Yankee pig’ as a soldier, and Europe it 


general searcely seemed to know that we 


had a navy. 
The unshorn Occidental giant 
and shook himself” and principalities crum 


“went out 


bled to the earth, while Europe wondered 
and admired! 
Speaking of shipbuilding, the above 
authority says: “In German vards they will 
have ample opportunity of imitating British 
models, and, doubtless in time, they will be 
able to offer 
Right 
fact 


very formidable competition 
here we wish to call attention to thé 
that our Bull has 


trying for a considerable segment of a cen 


brother John beén 
tury to build a yacht capable of winning the 
America’s cup, and with results rather dis 
couraging! 

The Swiss watch-makers at one time en 
tertained a low estimate of our abilities in 
this line, but we made them change their 
minds, and that, too, without imitating their 
methods. 

We assure our transatlantic brother that 
we shall not encroach upon his rights or 
We have 


We are going for 


privileges by copying his methods. 
not the time to spare. 
Bull 


with us he had better get a big move 


ward; and if John would keep com 
puny 
on, and do it quick. 


Shape of Test Bars. 


In Dr. 
vara 


Moldeke’s very able paper with re 
to uniformity of methods for testing 
cast iron, he suggests, for the tensile test, a 
pattern, notched at the middle so as to in 
sure its breaking here and nowhere else, in 
order to prevent the bar from breaking at 
which would rendet 


some defective point, 


the test of no value. It seems to us that tl 
should be taken 
This 


arrangement of the iron 


question of erystalization 
right 


different 


into account here, shape wilil 


Cause a 
crystals, which 


may affect the strength at 


this point. And if so it might be better 


turn the notch in the casting instead of 1 
the pattern, 
Some one of our experimenters might prac 


tically determine the question by trying a 




















o 
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nsiderable number of bars made in both 


ays, and comparing results. Say, compan 


on bars be made, one of uniform section, the 


ther notched in the pattern. Then turn the 


otch in the castings from the former to the 


x 


act size of the latter. This, it seems to us, 


muld be a practical way of determining the 


atter. 


Ought to be a Success. 


If “keeping everlastingly at it” insures 


uccess, then surely the Chicago Hardware 


uundry Company ought to know it. We 


mnt know whether Mr. E. P. Sedgwick, see 
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E. P. SEDGWICK. 


etary and treasurer of the concern, would 


luntarily stick to the business or not. We 


think it safe to assume, however, that hered 


al 


li 


has much to do with the tenacity of his 
pon iron founding. And, if practice 
ikes perfect, and if there is any truth in 
e law of heredity, then it’s no wonder that 
< firm makes the “highest quality of light 
ey iron castings,” 

As will be seen from the following, Mr. 
dgwick’s remote ancestor, 250 odd years 
, built the first iron foundry in America. 
The following is taken from the Eneyelo 
edia Britannica, American Supplement 


ige 2672): 


Robert Sedgwick, a colonist, was born in 
London, in 1590. Ile was engaged in mer 
cantile pursuits until 1635, when he removed 
to Massachusetts. 

He was always prominent in the affairs of 
the colony, being a representative of Charles 
town in the general court; a commander of 
the colonial forces under Cromwell, and a 
Inember of a commission to govern Jamaiea, 
where he died May 24th, 1656. 

Among other things, he established the 
first iron furnace in America, in 1643, and 
Was one of the founders of the Ancient and 
Honorable Artillery Company in 1638. 

A lineal descendant of this ancient and 
honorable gentleman is still in the 


foundry 
business, Mr. EK, 


PP. Sedgwick, secretary and 
treasurer of the Chicago Hardware Foundry 
Company, North Chicago, manufacturers of 
highest quality, light grey iron castings. 


Influence of Bismuth on Brass and its 


Relation to Fire Cracks. 
The above is the title of a paper by Erwin 
S. Perry, read at the Buffalo meeting of the 
American Institute of Mining Engineers, Oe 
tober, ISOs, 
Ile prosecuted an elaborate series of ex 


periments, and summarized his conclusions 


as follows: 
1. Bismuth renders brass cold-short, and 
is similar in this respect to antimony, al 


though the effect is not so marked. 


~ Bismuth is a cause of fire-cracks in 


3. Ttigh brass intended for cold-rolling 
should not contain over 0.OL per cent of bis 
muth. 


t. Bismuth produces hot-shortness in 


>. Bismuth is a cause of latent fire 


cracks in brass. 


‘‘A Talk on Core Ovens.”’ 

This is the title of a booklet issued by 
the Millett Core Oven Co., Brightwood. 
Mass., U. S. A. An excellent illustration of 
this splendid core oven may be seen in the 
advertising coluinns of this journal. 

A foundryman who has never used a mod 
ern up-to-date core oven has little apprecia- 
tion of the loss daily sustained in the use of 
the old style ovens generally employed in 
foundries. 

The Millett Company rightly claim the 
highest economy of time and fuel, and ef 


fectiveness of their oven’s work. 
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We 
very 


know from costly experience in this 


line that it is far better to purchase 
from the manufacturer who has given years 
of study to the perfection of his product than 
to try and economize by the construction of 
The difference in cost 


an whose time is worth anything is 


a home-made device. 
to an 
all in favor of purchasing from the specialist. 
These ovens are in use in hundreds of foun- 
dries in the United States and in Europe, and 
the manufacturing 
the list of patrons. The 
Westinghouse Air Brake Co. has 30 of them 
in their 


the leading names in 


world appear in 
foundry, the 
has 12, 


will be 


McCormick Harvester 


Co., Chicago, ete., ete. 
that 


purchasing 


So it seen make 


popular 


one can not 
a mistake in this, so 


core oven 
After the War, Business. 


The usual result of war is to impoverish; 
the United 


reverse effect. 


but, in the case of States it 


seemed to the Imme 


have 


diately after the prolonged civil war of ’*60- 


‘65, the industries of the whole country ex- 


panded and developed with a rapidity be 
yond anything the world had ever known. 
And the last battle 


hardly the throughout 


now, the sound of has 


ceased, when press 


the country begins the daily record of en 


larging business. The good times that we 


have been wishing and predicting for a long 
While past are materializing very fast, and 
very shortly everybody who wishes to be 
gratified to the full. The 


thing in 


busy will be most 


ditticult business atfairs is to ad- 


vance the price of manufactured goods, 


‘There are two things that are equal to the 
tusk, viz.. the trust, and excessive demand, 
that 


the 


long sustained. In view of the facet 


there is no trust in the stove business, 


recent decision on the part of a large num 


ber of heavy manufacturers to advance the 


price 5 per cent would indicate an active de 


mand sufficient to warrant the step. It is 
also Claimed that conditions point to a prob- 
the near future. 


ISOS the 


able still further increase in 


They aver that since prices of 


stoves have been lower in proportion than 
Although 


fact, 


apy other article of manufacture. 


is sheer rot, and, as matter of 


erse, if anything, is ‘true, yet. the 


seeming possibility of advancing the price 


of any manufactured article of importance 


is strong evidence of the presence of better 


tiines. 


One Way of Estimating the Value of the 
American Foundrymen’s Association. 
It partakes of the character of life, a 
compared with death. It is doing something 
blank in the activitie 
The friction of interming 
ling men is something like the 


instead of leaving a 
of the members. 
friction « 
castings in the tumbling barrel—it polishe 
Polishing a thing makes it bright. Go 

any section of country where the busines 
men are exclusive, suspicious and secretiv: 
and you will find the great majority dead i: 
the shell, living hand to mouth, an 
half doubting the expediency of continuing 


from 


the dull, insipid struggle for existence, 
You can’t get much above your neighbors 
and so, if you wish to rise higher you wil 
do well to help your neighbor up a littk 
higher also. Beneficent progress can not 
repression and darkness, Let 


us have light, and lots of it. 


spring from 


About Dividing Responsibilities. 

In an article in this issue Mr. West criti 
cizes an editorial in the August FOUN 
DRY. If Mr. West and we had both given 
term, the meaning 
possibly have been less cause 


the metallurgy, same 


there might 
for his adverse criticism, Metallurgy is no 
much than 
think it probable, that 


man worked in metals before he engaged in 


doubt, strictly speaking, older 


chemistry; for, we 
chemical operations. We are quite willing 
to concede that natural chemical operations 
may or may not have transpired prior to any 
metallurgical We that 
on the first day the sun shone upon the earth 


processes, presume 


its heat 
evaporation. 


began the never-ending process of 
Indeed, we presume that chem 
ical action produced the very metals whic 

long ages after, metallurgists began to mal 

ipulate. But, seriously, what is metallurgy: 
It is certainly a word of much more compre 
hensive meaning to-day than when it was 
first coined. 

A few years ago, the foundry metallurgis 
or superintendent, gave not a thought to 1 
his iron, As a meta 
the 


and, perhaps, the appearance of the face ‘ 


chemical contents of 


lurgist, he closely examined fracture 


the pig. To-day, he does this, and also makes 
a chemical analysis of the iron, either in p¢ 
son, or by an assistant; whether the latter | 
a regular employe, or only an occasior 
helper. Now, the superintendent 
and often is, employed because of 
personal qualifications that fit 


may | 
eerta 
him for 









articular place, and he may be entirely ig- 
orant of metallurgy. And an expert chem- 
st may be, and often is, an adept in metal- 
irgy. Now, an ardent 
advocate of chemistry in the foundry ought 
not to exhibit any violent objection to these 


it seems to us that 


two men being employed in the same foun- 
dry, each having his peculiar assigned du- 
ties to perform. We have no personal feel- 
We don’t care a rap 
whether the superintendent or the chemist 
be the one fitted the work of the 
metallurgist. But think that the term 


metallurgist covers a wider range of activity 


ng in this matter. 


best for 


we 


in modern founding than formerly, and we 
are unable to see that any violence is done 


to philology when we include in these ac- 
tivities the chemical analysis of pig iron, 


We agree with Mr. West that the practical 


foundryman ought to be the head of the 
whole business, but we opine that for any 
one man to fill all the lines of work here 


indicated, in a large foundry of the present 
day would be an impossibility. 

If he is not a good man, you don’t 
him; if he is 


want 
a good man, don’t kill him with 
overwork, 


Western Foundrymen’s Association. 
Discussion on Inspection of Castings. 
A paper entitled “Inspection of Castings,” 
by KE, H. Putnam, was then read. 
read at the 


This was 
the 


and 


Cincinnati convention of 


American Foundrymen’s Association, 
appeared in the June Proceedings. 
Mr. Carver: In 


cultural works, I 


one of our leading 





understand it is the prac 
tice with certain kinds of castings, such as 


mower wheels, to make them and stack 


them up out in the foundry yard, sometimes 
for one or two months before they are tum- 
bled and 


I would 


given any 
like to 
ink of that plan in 
read here urging 

Mr. Walker: 
packing mower wheels out in the yard for 
a certain 


chance for inspection. 


know what foundrymen 
the light of this paper 
more prompt action. 
You spoke of some founders 
length of time without cleaning; 
cumstances might compel them to do that, 
still I should think that would hardly do if 
v are being We all 
find it 


made by the piece. 


very hard to come back on to a 
ider after a casting is a few days old, 
tor the making of it, for there is always a 


question as to whether he made 


it or did not 
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make it. 


All inspection I have anything to 


do with is done almost immediately after 


they are cleaned. This paper speaks of lay- 
ing out the whole floor. I should think that 
hardly practicable; for castings go through 


a certain process, are turned over to the 


vrinder and shippers and we are supposed 
to have men of intelligence enough to know 
when they run across a bad casting and 
We always lay the bad work 
out; every day’s product | 


throw it out. 


as inspection, and 
all that goes through is supposed to be good 


and that is the last we hear from it. 


Can You Tell Him? 


Question: Mr. J. 


know if 


R. W wants to 


foundrymen are supplying 


agz-i1er 
any “as 


retorts without facing by machine, and if 


so, how are the Joints made? 


Plumbago Club. 


By SAM DUI 


One of the saddest things in the history 
of this remarkably slick club has come to 
pass. An event which, if the increasing tide 
of discussionis not promptly choked off, will 
cause our name to become a ghost and a part 
of our die as 


members paupers. <A 


manage to make a 


large 


number of our members 


suspicious living selling (or 


trving to 
foundry facings, blackings, plumbago or sil 


sell) 


ver lead foundry supplies and foundry equip 


ment, or any other old thing a foundryman 


needs or they can sell him, The mistake of 
one of these members will undoubtedly cause 
the balance of them to pass sleepless nights 
and bad checks, have Vertigo, St. Vitus dance 
and no money. 


a late 


It appears to have started at 


meeting of a certain foundrymen’s 


association, and has become the sole conver- 


sation of any number of all sales- 


kinds of 


men who may come together. No difference 


whether they sell eggs, shoes or bridges, 
chewing gum, flags or beef. The consensus 
of opinion is that the howling mistake of 
the profession was made, and the perpre- 
tator made a bad botch of it. At the fore 


said meeting he read a paper, “Foundry 


Facings and Their Uses,” compiled from old 
eatalogues and his own opinions interposed. 
It is the same old chestnutty talk of the large 
number of retired facing salesmen who were 
forced to the bench because they never knew 
when to change the subject; the same old 


20 “The FOUNDRY. 


stuff which the old foundrymen tell us about, 
their 


and which made them make sons 


athletes and placed them in charge of their 
foundries. 
The old 


one who has just started on the road to sell 


facing salesman wien he meets 


stands, sits and drinks for hours 


facings, 


warning him to refrain, above all other 


things, from telling foundrymen how to use 
what they are made of 
Added to 


cautioned 


goods he sells, 


the 


and the actual cost to the boss. 


this he was particularly against 


the enticing invitations of flattering editors 


of foundry journals and secretaries of foun 
associations who him to 


drymen’s wanted 


write a paper on “Foundry Facings and 


Blackings—-what they are, and how to use 


them.” I don’t believe there is an old facing 
salesman in the Plumbago Club who has not 
been asked 106 times, by the watch, to write 
did 
hot 1) times, by the watch, politely refuse to 
Now 


young 


such a paper for publication; and who 


do so 


it has come to pass that one of 


oul members has written and read 


The pressure was too great for him 


and he accommodated them. As soon as he 


had finished reading, a foundryman 


arose 


and said he would be much pleased, and he 


knew every foundryman present would be 


equally gratified to hear from a gentleman, 


Who was present, that has the reputation for 


making the finest and most beautiful cast 


ings made in the west. According to an eye 


Withess, 26 men immediately arose, before 


to mention the honored 
But as told 


to Whom he referred the 26 gentlemen quick 


the speaker had time 


gentleman's name. soon as he 


lv seated themselves and a nice, clean, mod 


est man of some 60 years arose and slowly 


said that he was much embarrassed with the 


compliment, and what he knew about fac 


would be a long then 


tell 


facings he 


story. He 
kind 
that 


iss 


very 


went on to them what and whose 


brands of used nade such 


following by 
the 


nice Castings, some very pun 


gent points as to reasols that good fac 
informing his 
much 
ete. ete., were the main causes of rough and 
bad Hlis all right 
and his statements appreciated. After he 


that he 


‘ngs sometimes did not work, 


listeners that “flat gates, too facing,” 


castings. remarks 


were 


was seated a foundryman stated 
understood the previous speaker to say some- 
thing about “using a heavy facing and top- 


ping it off with a lighter?” 


What does he mean by a heavy facing 
coal? By all the the 


cupola; by all the powers that be; after al 


sea heat in sacre 


these years of hard work by facing sales 


men, foundry journals, technical schools an 
catalogues, here is a man gets up in a fow 
drymen’s association meeting and wants 

know what a heavy facing is, who actuall 
the 


don't know difference between heay 


facing and sea coal? 

The gentleman who makes the finest cas 
ings in the west answered the question nic 
to make fine cast 


ly. Jie understands how 


ines because he knows what facings are an 


how to use them, 
the 


softener,” 


the whole thing, th: 


was the remarks of a 


But Climax of 


“live foul 


dryman who followed, to the effect that a 
facings were bad. 


a good facing; there is a time coming whe 


facing men will have to get in some othe 


kind of business.” He continued, saying 


‘There is no such thing as 


“When I came to Chicago I found them using 


facings on bath tubs. He watched the mol! 


who 


ers 


accustomed to the nice use of fa 


and not 


ings.” 


‘The facing good, but 


handled. I 
facings completely and am now making bet 


Wiis hor prop 


erly have abandoned 


ter castings. 


out facings than I have with them.” (No 


wonder.) 
The 


few 


Such contradiction. 

tickled 
for the next gentleman remarked 
had 


facings. I 


above remarks must have 
ore, 
“T have some little experience in 1 
had 


downs, I feel the same and IT hope the tin 


use of have my ups an 


is coming when we can do without facings 
Hie concluded by stating “that he had worke 
in stove plate shops, but not in 
with the facing.” 

Did you ever hear such preposterous stat 
ments. He says he has had some little ex 


perience with facings and finally ends wu 


with admitting that “he was not in conn 


tion with the facing.” The discussion 


handled by another gentleman, who stat 


that he remembered the time when he 


glad to have a facing. Then he says, “If 


want to use a pattern with a real nice figu 


I never put on a facing. I take charcoal al 


shake it on the pattern. I never face 


afterwards.” 
Itow ridiculous! What is charcoal? Is! 


it a facing? 


the use ol 


| 


were almost all machinery molders 


L have made better work witli- 


connectiol 


Wis 


wis 


and 
this 
ue 
mal 
in t 
hea 
Nise 
how 
well 
Loon 
for 1 


who 
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Then Who said all facings 


re bad 


the gentleman 


and compromised the sentence in 
ne breath by stating that facing is good, but 
iolders don’t know how to use it, following 
saying, “I am accustomed to make 
I did not 
when we could 


facings.” Yet he 


ere by 
cht castings. mean that the time 


as coming make castings 


of twenty tons without 


aid in his first remarks that facingmen wiil 


iave to get into some other business. How 


confoundedly inconsistent. He continued 
saying, “Another difficulty in the use of fac 
ing is, you get the best grade of facing and 
Some fellow does 
not grease his pattern and it sticks.” (What 
would it do if he did “Tle con 
ceives the idea of putting some return facing 
if he happens 


put it in your facing box. 
grease it’) 


in with the heavy facing, or 


around he puts in 


soapstone 


Jim, and he thinks it is 


io have any 


soapstone. Bill sees 
a good thing, and Tom puts in a little more, 
have a 


know you 


first thing 
And 


facings 


and the you 


mixture.” this is the gentleman who 


said all 
such a thing as a good facing. 


are bad: that there is no 


Do you think 
he would know a good facing if he saw one? 


if he made a good, bright, 


Do you think 
clean, smooth, pretty casting he would give 
eood facing any credit for it? 

Now, what is the opinion of good molders 
and foundrymen as regards the outcome of 
It is undoubtedly in favor of 
The gentleman who 


this meeting? 
the use of good facings. 
makes the best, tinest and smoothest castings 
in the west, the one they were so anxious to 
hear, told them plainly that his castings were 
made by good, practical molders who know 
how to use facings, and their foundry as 
well as the proprietor has the reputation for 
good word 


good work, and they all have a 


for facings. So it is with every foundryman 
who understands his business, and it is only 
a very, very few, who attend these associa- 
tion meetings who, to get their name in print, 
have to take the wrong side of a subject. 
Facings are necessary as anything which go 
into the manufacture of castings. They are 
hecessary to cover the surface of the mold to 
prevent the burning out of the vegetable and 
olher non-fire proof matter that is found in 
Inolding sands. They are necessary because 
surface of the casting a 
that cannot be 
Milling a 


brillianey, but 


they give to the 


oothness and brightness 


btained without their use. east 


will give it a will not 


ke a rough surface casting smooth. Fae 


ings effect a saving that is appreciated by all 
that 


they can turn out work that is satisfactory 


up-to-date foundrymen. ‘They know 


to themselves and employers, and that means 
more work for the shop, for the customers 
are satisfied and saves them labor, enabling 


them to turn out more work, which means 


nore money or more rest. So brace up. ve 


philo 
this 


down-trodden, @ood-hearted, anxious. 


sophical complaint listeners. Let not 


escapade of one of our unsophisticated 


youngsters any longer give you fear of con 


tinuing much longer in a calling which is 


surely an escape from Hades, but plod along, 
trouble, in the 


forgetting this trivial unsur- 


mountable difficulty, which is now present- 


ing itself, the leading question of the 


the club, 


next 


discussion of “Ilow to overcome 


the 175 per cent advance in the prevailing 
price of Crude Ceylon Plumbago and East 
lead, 


troubles ahead caused by over-adulteration.” 


India silver and the intricacies and 


Malleable Iron Melting. 
PART II. 


Malleable 


melted in the reverberatory or air 


iron mixtures are, as a rule, 
furnace, 
although the cupola is used in some eases 
for light 


most important feature. 


the 
These furnaces are 


work, where strength is not 


With the view of 


fuel 


constructed keeping the 


impurities of the from being absorbed 


by the iron, and hence the fire-box is sep- 


arated from the reservoir containing the 


charge, by a bridge wall, over which the 


flames pass before coming in contact with 


the iron. 


Although this is by far a more expensive 


way of melting than by «the cupola, it has 


advantages other than the 
fnel 


time saved in 


several separa 


tion of and iron. Among these, the 


pouring is not the least. A 
half 
can 


six-ton heat can be run out in about 


an hour, and at least three heats a day 


be run without inconvenience, from each 


furnace This is a great saving of time. 


compared with cupola practice, and helps 


the tonnage of castings produced very ma 


terially. 
The 


sections, or 


roof of the furnace is divided into 


bunzs. and a few of these are 


well 


the 


raised, after the furnace has become 


heated, and the charge thrown in. first 


and discounted work, then the pigs. 


sprue 
‘his is usually done by hand, and consumes 
The 


from twenty to thirty minutes. wind 
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s then turned on, and firing carefully at- 


tended to In an hour, or little longer, the 
s poked over, and lumps of unmelted 
irated, and the different grades mix 
twice, and 
hole 


are 


s usually done at least 
is skimmed off through a 
skimmings 
half 


when 


fle Vo 


furnacemen, about an 


he 


riven a 


ri last skim, and 


short time to 
last 


he purpose 


been 


lost during the 


opera 


tested for t ol 


earbon has all entered in 
iron. A round bar is 
If 
xture, the 


fracture 


ro and broken the 


White 1é¢ 


Uniform 


pour, but if the 


dark spots (graphitic carbon), 


made This te 


and judgment. 


annealed, is it 


the iron is 


burnt the furnact In 
» annealed castings will be 
and brittle, a 1d show a 


nannealed, or 


The Early History of the Bell Business. 
ry of the bell business, car 


ve under the 


‘ars 
cannot be fully 
but some of its 
existence, 


he following 


organization 


of the “Revere Copper Con 
to manufacture bolt and sheet copps 
as well Paul, Sr., apparently wit] 
drew (dying in 1818.) 


It does not appear that the Revere Copp: 


pany 


as bells, 


made any special effort to continue tl 
the 


LO. 
bell business, probably finding copp 
business more profitable or calling for the 
entire The bell 
therefore, finally abandoned by them. 

Mr. William Blake, a young malt 
coul 


attention. business was 


In 1820, 


as thorough a mechanie as 


probably 
be found in the City of Boston at that tim: 
busines 


the 


was brought into 
with Paul 
been with his father in busine 
since 1805, and they, Blake and Revere, ¢o1 


making of bells, but und 


by means 


some 


relntions Revere, or.. St 


who had not 


menced again the 


What name, or whether in connection wi 


business is unknown. 


any other 
llow long Re 


on record. 


M 
but in 1823 was for! 
\I 


vere Was associated with 


Blake is not 


Boston Copper Company, with 


ts head, showing that they too sa 
manufacture of copper something 


had 
the 


KLLOW ledge is who \I 


were for next 
a co-partnership w: 
n Henry N. Hooper, Willia 
Richardson, under 
Henry N. Hooper & Co., a1 
under that style until 186 
far the 
in the country, maki! 
h it shipped to all par 
but metals of all kinds for s! 


omas 


by most 


sheathing and spikes, lamps a! 


and bronze cannon 
States government, and most 


Lighthouse 


fas, 


for oil 
ted 


hine work for the Ll) 


this Mr. Blake was the 


work 


j 
hose ability enabled them to att 


although, 


ninence, as is often 
was obscured by that of 
ies were confined to 
departments. 
Ist of January, 1869., Mr, Hoo] 
Richardson being dead and tl 
Mr. Blake formed a 
William S., 
he ¢ mploy of 


ithdrawn. 
his son, 

» been in t 

‘intendent. The nam 
Blake & Co., and 


although Mr. Bl 


William § 


arose 


up to 1S90, 
aving 


tances IT 


impo! 











whereby Mr. Blake lost the ownership of the 
business, but he continued to manage same 
under the 


1803, 


for other 
Blake Bell with- 
drew, dying the following year, On the Ist 


name of the 
when he 


parties, 
Co., up to 


of January, 1894, the business was purchased 
by Geo. H. Lane and by him continued until 
August, 1897, when their foundry being de 
stroyed to make way for improvements, the 
condition of business being such that it was 
impracticable to reestablish it again as an 
independent business. 

It is to be regretted that more is not known 
as to the location of the business when ¢car- 
ried on by the Reveres, but no r cords exist, 
though it is understood that several changes 
were made. 


rhe first location of permanence was iD 


1837. when a factory was built on Causeway 
Boston, upon a portion of the site of 


street, 


ie present Northern Union Station. 


Their next move, when driven from the 
Causeway street site to make room for the 
B. & Lowell R. R. was to a lot on Allan 


and North Charles street, near to the Mass 
achusetts General Hospital, its last location. 
rhe Mr. Blake, 
of a musician as well as a mechanic, early 
that, 


elder who was something 


recognized the fact while the Reveres 
that 
bells 


them 


and others had started in the businss, 
could 


that none of 


make a noise, 
bells that 


therefore, with his usual 


make that would 


were making 
made musie, and he 
desire to excell, set himself to work to pet 
fect the shape of his bells so as to make them 
bell founder 
in this country to recognize the fact that a 
bell 


producing a 


harmonious. He was the first 


Was not an instrument or part of one 


single note, but a combination 


producing a fundamental several 
bells 


each a part of one bell, the principal tone 


tone with 


harmonies, or as it were a series of 


coming from the sound bow or where the 
Clapper struck, the others from below and 
above as the bell varied in diameter and 


thickness in correct scale, 
As all of 


gether by 


these tones are sounded to- 


the blow of the clapper it was 
that no bell could be called 


larmonious unless in each individual bell all 


evident to him 


of its tones belonged to the same chord, and 
was to produce this by alteration in shape 
iat he devoted 


his energies, the operations 


eing an endless amount of experimenting 


bell made, 
very slight at a 


ind testing of every the changes 
iaving to be 


Mr. 


time. In this 


Blake was fortunate 


york 





to receive the 
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assistance of an English musician, Mr. Hen- 
ry ¥F. a man who had been deeply 
interested in bells from childhood, and with 


Monroe, 


an ear so acute that he could instantly, upon 
striking a bell, tell every 
and whether if 


tone it produced, 


harmonics were on correct 


letter, if they were sharp or flat, and how 


much. 
His analysis of the tone produced by the 
English chime in Christ church, of this city, 


probably could not have been duplicated by 


any man in this country 


at the time it was 


done. 
The 


thusiasts is to he 


result of the work of these two en- 


seen in the present 


tions of the sweeps or patte rus tor 


condi- 
making 
bells in the foundry, there not being another 
in the country that can produce their equal. 
Their record covers the first chime made in 
the country, 8 bells, 
S825. The sec 
bells, tenor, 
est bell 


for the City of 


tenor, 2,000 pounds, cast 


‘ond chime in the country, 11 
2,000 pounds enst LS50. The larg- 


(but one) made in the country, cast 


: New York. weight 21.600 
pounds, The largest bell to swing 


10,253 


weight 
Mill, ot 
and 


pounds, for 
Me., 


single bells all over the 


\ndroscoggin 


Lewiston, made in 1861; 


chimes 


country, 


Melting Practice. 
To the Editor of THE FOUNDRY: 
Dear Sir—I have been a subscriber to THE 
FOUNDRY 
terested in the 


for some years and am much in 


notes, discussions, ete., on 


cupola practice as given therein, and I have 


thought that perhaps the remarks given be 
low may be of interest to 
of THE FOUNDRY. 

We melt 
{S-inch cupola, having six four-inch tuyeres, 
1S inches 


\(merican readers 
from 20 to 25 tons per day in a 


from sand bottom, and charging 


door 17 feet from bottom. 
We use a 


coals exclusively. 


coke manufactured from native 


In our foundry we make 
cast iron water and gas pipes, fitting of all 


kinds, pipe specials and a general line of 


castings. 
About two years ag 


o We Were using a coke 


} 


made wholly from Acadia coal, ash about 20 
per cent. With this IT had considerable 
trouble, as it was quite soft and easily 
crushed; the blast would not penetrate 


charge, but found its way up the outside, 
thus causing the lining of cupola to cut bad 
lv. The 


coke were about one 


best results I obtained from this 


to eight 
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I then tried a coke made from Drummond 
coal, with ash about 17 per cent. This was 
a very hard coke, and comparatively speak- 
ing the result was much better than when 
using Acadia. 

With this last mentioned coke I melted 
good, hot iron about one to eight and a half. 

I then thought that by putting in a three- 
inch tuyere between each of those now in 
use, this trouble would be obviated, and 
the blast more evenly distributed through the 
furnace; but being quite busy, and unable 
to shut down for any length of time I have 
not been able to try the experiment yet, 

In charging the cupola we put in 1,600 
pounds of coke for bed and 38,600 pounds of 
iron, then 300 pounds coke; after the second 
charge we put in 1,800 pounds of iron to 150 
coke. We use limestone as a flux, using pro- 
portionately about one to twenty-five. 

At present we are burning our own coke, 
using one-half Acadia and one-half Drum 
mond washed coal; this gives us a good 
coke, ash about 14 per cent. We melt with 
coke about one to nine. 

For heating core ovens and drying flasks 
we find, however, that the Acadia coke is 
better as it is softer and burns more readily 
than the harder Drummond coke. 

Yours truly, 
CHAS. L. JOBB, 
Supt. Pipe Foundry. 

Londonderry, N. S., July 25, 1898. 

(If Mr. Jobb will describe his coking pro 
would interest us much.—Ed.) 


Economy in the Foundry. 


PAUL R. RAMP. 

f production in the foundry can 
in various different Ways. <A 
depends on how much money the 
oO invest in improvements. In a 
a’ good foreman is in charge, 
hothing short of high-priced ma 


reduce the cost any more than it 


i 
foreman understanding his bus 


made a careful study of every job 
it out as cheap as possible without 
; s.. But there are many 
the most simple 

‘at improvement. In a 

good foreman is very 

g investment than a $1,000 

I do not want it under 

in favor of molding ma 


am. But every foundry 


in the country cannot afford to invest the 

money necessary to equip the shop with 
molding machines. And should they do so 

unless they have a man who thoroughly un 

derstands taking care of and running them 

they are not always such a paying invest 

ment. So it is plainly seen a foundry needs 
a good foreman first, then molding machine 

can be introduced to advantage. Take, fo 

example, a shop where machines of every 
design are employed to produce cheap cast 

ings. There are always many other jobs 
that cannot be made on the machine, thei 

if your foreman is not competent to make 
the job as it ought to be made or as cheay 
as it is possible the consequences are this 
job, as well as others of the same kind, wil 

eat a great hole in the profits made by th: 
machine. A short time ago I had the pleas 
ure of visiting a foundry plant situated in 
one of our largest manufacturing districts 
In showing me around my attention was 
called to a machine making cores for a ce! 

tain job, with which I was greatly pleased 
I thought the machine perfect and think so 
still: in fnet the rig for the whole job was a 
decided success. But we stepped across thi 
gangway where snap work was being made 
There I found plenty of room for improv: 

ment, without the aid of machines. Of 
course, machines, providing they were the 
right kind, would have wonderfully reduced 
the cost. But another thing I did not like 
was the methods used in making and setting 
their cores. There were a number of jobs 
where a single core would have taken the 
place of their five or six smaller cores; the 
consequence being one larger core made 
quicker and cheaper, besides the molde! 
would have only one vent to take off in 


stead of five or six on the small ones. I also 


noticed another job where a molder was 
making two castings in one snap. It was ne 
essary for him to put four anchors on eac! 
core, two above and two below, eight in al 
when all could be avoided by making th 
two cores in one, then he would have net 
but one vent and no anchors, providing 
» nailed the two patterns on a board in t 
right position. This is one of the sma 
things if carefully looked after will great 
reduce the cost of production in the found! 
not always necessary to invest S400 « 
to make an improvement. It takes 
with brains to successfully run a foul 
He must be a molder and a first-clas 
chanic. We laugh at the idea of a “hog 
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playing a piano, but we find men every day 
n charge of foundries or discussing 
trade had 

the One learn a great 
leal by observation, but ‘tis like music. We 


ean 


the 


molding their 


who have never 


ands in sand. ean 


‘an enjoy a good song 


although we 
wither sing nor play. So can foundrymen 


‘njoy perfect castings know a 


Molding 
s one of the most complicated of trades, and 


don't 
from a fifty-pound weight. 


who 


sageser 


he opinion that any intelligent young man 
an learn the trade in a couple of weeks is 
mistake. I have the good fortune of being 
the the most 
successful to-day. He is 
very near 70 years of age, still one of his fa- 


daily in company of one of 


foundrymen of 
vorite remarks is: “A man never gets too old 
to learn.” 


Dividing the Responsibility of Foundry 
Superintendency. 
By THOS. D. WEST. 

The editorial, “Let the Responsibility be 
Divided,” THE 
FOUNDRY, is one which the writer believes 
should 


seen in the last number of 


not be allowed to pass as a correct 


solution of economically managing modern 
foundries. 
The writer claims that to relieve a foundry 


superintendent or foreman of the responsi- 


bility attached to mixing and obtaining right 
grades of iron in castings, opens a door to 
no end of contentions, disagreements, weak 


Inanagement or possible ruin. To relieve a 


foundry superintendent or foreman who is 


qualitied to be in full authority of directing 


the molding of all responsibility in making 


or directing mixtures, also relieves him of 


much responsibility in obtaining “good cast 


ings.” Every experienced founder knows 


that it is a very easy 


Inatter to turn out 


‘bad castings,” for which can be 


the blame 


charged to either the iron or the mold. ae 


cording as it may best suit the superinten 


dent or foreman to render excuse for bad 
work, and with which it is to be remem 
bered, “He is a poor molder that cannot give 


good excuse for a ‘bad casting.’ To be 
serious, he is a poor molder that cannot make 

0 inolds to be poured from the same ladle 
and have one cracked, 
and the 


A study of 


give a crooked, 


( lled or hard spotted, ete., casting, 


olher a perfect piece of work. 


s fact should show the error of thinking 


to divide the responsibil.ty of superinten 


illus 


deney in constructing and 


castings 
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trates one of the 


Ways in which the presi- 


dent or general manager of an iron works 


or foundry would have dithculty 
bad 


with 


in locating 


the responsibility for as when 


castings, 


he would counsel his molder superin- 
bad 


the chemist, ete., 


foreman for work, he would 


be told to go to 


tendent or 
and vice 
versa. If we are going to divide the manag 


ing responsibility of metals and molds, we 


can as consistently divide the work of cores 
and molds, ete., 


relation of 


as they are similar in their 


responsibility and distinetion of 


training to achieve the end of making good 
castings. 

There is no trade so uncertain in its work- 
When 
ihe president or general manager of any iron 


ings or results attained as founding. 


machine manufacturing concern goes to their 


office in the morning, they feel fairly certain 
of how they will find the previous day's 
work of the machinist, boilermaker, black 


sinith or patternmaker, but when they turn 
to the foundry department, they are oft fear 
ful of what may greet their inspection, and 
know not if half of the shop's last cast will 
be good or not. 


It would be interesting to hear from such 


presidents or general managers on the ad- 
visability of “Letting the responsibility be 
divided,” some morning when all had gone 


wrong or the shop was filled with bad east 
ings, but of which the molder superintendent 
the 
metallurgist’s or chemist’s fault, and the lat 
bad 
believe 


or foreman would lay claim to being 


ter in turn trying to lay the losses to 


The 


most of 


molding, writer is inclined to 


that such general managers would 


be far from encouraging the idea of dividing 
mixing met 


at all be 


the managing responsibility of 
als and making molds, if such could 


avoided, but instead advocate greater re 


strictions in making an individual responsi 


ble for the production of castings, if 


rood 


such could be done. Surely there is enough 
uncertainty in obtaining good = castings, 
without increasing its field of not rightly 
knowing who is responsible if they are bad. 


If a 


chemist 


metawurgist or 
fitted 


firm believes their 


is strongly better than their 


superintendent or foreman molder to as 


sume the responsibility for good castings, I 
would advise their the 


assuming responsi 


bility. Better success would be had by such 
a course than by dividing the responsibility 
between two heads. If the 
metallurgist or 


writer were a 
not think 


held responsible 


chemist he would 


it a desirable position to be 
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for mixtures, while 


the 


held 
molding. He 


would be 
results of 


another 
responsible for 
would contend for going cheerfully as an as- 
Such 


lessen 


sistant under an experienced founder. 
subordination 
the 


need not in any wise 


usefulness of a chemist, ete., in aiding 


a successful attainment of desired ends in 


producing good castings. 


Ilaving reached the point where we will 


take it for granted as being best to have but 


one person responsible for good castings, the 


question next to be discussed is, which one 


is best fitted by experience and knowledge 


of founding to be raised to assume the re- 


sponsibility, the intelligent molder, metal 


lurgist or chemist? The editorial at 


its clos 
ing paragraph says: “Molding is a trade and 
*Metal- 
trade more compli 
difficult to 
that 
succeeding result.” To 


quite a complicated trade at that.” 
iron is a 


“It is more master 


than molding, for the reason combina 


tions alter each 


dis- 
cuss these 


statements it will be necessary to 


ask: What is metallurgy of cast iron? Then 
the 
practical 


the metallurgy of cast 


who are the men that have done 


to augment and advance 


knowledge n iron? 


Is it ithe men who are called upon to oversee 


properly preparing a cupola for melting 


iron, arrange for pouring to best 
full 


iron will 


clean hot 
insure a 


that 


run casting, devise a mold so 


best casting 


dirt and blow holes, direct placing of 


lay in it, give a 


free of 
feeding heads and feeding so that all parts 
of a will be 
that 


casting 


sound, direct cooling, so 


castings will come straight or to pre- 


vent their cracking, dozen other 


mentioned to 
the 


and a 


things t might be show 


the 
melter or molder can be varied to give ill or 


Wherein, by ill directions, work of 
perfect resulis in casting, or is it the man who 
can obtain sufficient knowledge of iron to 
entitle him to be called a metallurgist with- 
out having ever labored long in a foundry. 
The writer believes that investigation would 
prove that nine-tenths of practical knowledge 
pertaining to the metallurgy of cast iron has 
the melter, 
the men who have risen from the 
floor to manage them. 
that not 
the 
and are 


vance 


been created and advanced by 


molder or 
It is to be understood 
this is speaking disparagingly of 


men not practical founders, who have 
at present honestly laboring to ad- 
practical knowledge of 
Some of 


east iron. 
these are perfecting knowledge in 
lines that would lie dormant were 
for the intense interest they take in 


eertain 
it not 


this work, and their labors 


couraged by every founder. 


are to be en 
The good tha 
such men as Dr. Moldenke renders to found 
ing, illustrates wherein a metallurgist o 
chemist may be independent in dividing rx 
sponsibility with the foundry superinten 
dent or foreman in obtaining good casting 
and still often be the man of greatest valu 
to the concern. The idea that a metallurgis 
or chemist, to be of any value or best place: 
should divide the responsibility with a for 
man is a false one. 

While we may at times think that our il 
dividual researches have been the means o 


greatly advancing the metallurgy of 


Cas 
iron, it is to be remembered that the greates 


part of our present knowledge of cast iro! 


The 
would 


has taken years to editoria 
lead the 
inexperienced founder to think that the met 


allurgy of cast 


create, 


which this article criticises 


iron was something new, 
Scie nce just 
called 


riences and management, when the truth o 


being 


introduced, 
subdivision of 


and hen 


for a interests, expr 


the situation is, metallurgy of iron 


as old as founding itself and about as insep 


casi 


arable from the actual work of melting an 
molding to make good castings, as are sun 
shine and rain to the growth of vegetatiol 
To rightly discuss this subject we cannot 
consider metallurgy of cast iron as being re 
The 


nized is that past experiences and adyanct 


cenily developed. factor to be recog 


knowledge has accumulated to such a stags 


as to exact increased vigor at the hands 0! 
the molder and founder to keep pace with 
and that the trade 


will not permit themselves to be laggards to 


its progress, those love 


fall back in the race. Those that do will, il 
a few years, find themselves nonentities, as 
far as being considered capable to assum 
the responsibility of managing a foundry. 
To keep pace with present progress does 
not demand that molder, foreman or super 
intendent should be a trained metallurgist il 
the college sense of the term, as a chemist 
qualified to analyize irons. For general foun 
dry, a knowledge of what iron analyses and 
the physical results such can and will giv 
that 
superintendent or 


remelted, is all 
foundry 


when an experience 
forman 
know as regards making mixtures to be hel 


product of a 


nee 
responsible for the mode! 
foundry. 

Any founder that has labored to ke 
abreast of the times, knows that su 


knowledge is that which any founder « 
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molder can readily attain, if they will but 
labor to do so. 

To know what changes different combina- 
tions of the metalloids may create in making 
mixtures, that a founder 
not up in the chemistry of mixtures must ex- 
periment for himself 


any knowledge of 


does not demand 


before he can have 


how to be governed by 


analyses. There is an valua 


ble literature on this subject and which it 


abundance of 


an be said if studied will cause any founder 


to excel any metallurgist not experienced 


with founding in making and controlling 


nixtures by analyses to the end of 
The 


would be 


making 


eood castings. best metallurgist that 


ever lived almost useless in a 


¢ 


foundry to assume the responsibility 
sults of mixtures, did he not first 


for re 
learn the 
undred and one peculiarities that are inci 
dent to melting and molding in effecting de 
results in castings. 


sired 


To learn these peculiarities he must go 


with the founder to investigate and observe 
which the melter and 


the many ways in 


molder can give different characteristic 
qualities to like grades of pig metal, ete 

rhe metallurgist’s or chemist’s part in aid 
ng the founder can be made so independent 
responsibility in securing 


that 


action or 


ot the 


castings, as which the pattern 


rood 
maker, machinist or blacksmith plays in as- 


the founder to complete his appli 


sisting 


ances for making molds, It would often be 
as reasonable to claim that the responsibility 
for making good castings should be divided 
with some patternmaker, machinist or black 
smith, as to split up with a metallurgist or 
be lessened 
the 


metallurgists or 


chemist. Their value will not 
independent, as 
and all 


sts will be wise in maintaining independ- 


by being are pattern- 


maker, ete., chem- 


ence of any responsibility for desired re- 
sults in castings as long as they can. 
Because recent advance compels new and 
extended research and study on the chemis 
try and metallurgy of cast iron, is no reason 
why the founder should be admonished to 
release himself of responsibility. Instead of 
this backward slide, the founder should be 
admonished and encouraged to increase his 
knowledge and skill the more to be a master 
of a trade that is to-day recognized and taken 
ip by our most learned and brightest minds 
iS one worthy their labor to fathom its in- 
tricate science and workings that afford man 


ereater scope for the display of mechanical 


skill and judgment than other trade of 


to-day. 


any 


The past few years’ elevation and progress 
of founding has been of such 
that 


a rapid growth 
many have become so discouraged as to 


give up making any effort to keep up with 


its advance. Instead of this dropping back 


to let others take the lead, all trained found- 
ers that have any interest in the advance of 
their calling, should only the harder strive 
to hold the reins. No high or 


swift the current of progress rides, the mold- 


matter how 


er and founder that loves his trade will labor 


to fit himself as the best to be at the helm. 


As only one can be responsible for a ship’s 


course, so is general founding best guided, 


and he 


that thinks to divide its responsibility 
shall 


methods for producing castings, 


» have two or more direct who 


ors 
control the 
is very liable to sooner or later drift to rocks 
of contention, distrust and 


final destruction 


of a firm's business, 


CAST IRON NOTES. 


Devoted to inquiries from Practical 
Foundrymen on the subject of Melting 
and using Cast Iron. Address all Inqui- 
ries to W. J. KEEP, care of The Foundry. 


HOW TO BECOME A FOUNDRY FORE/SIAN, 
Question: I have been told that if I would 
ask you, you would be willing to tell me how 


to lit myself to become foreman of a foun- 


dry. I have a common school education, am 
eighteen years old, and like mechanical work. 

Answer: A know the 
that 


able to have work 


good foreman must 


best way to 


make every piece comes 


into the shop. He must be 
done without any mistakes and with the least 
labor. lle 


the 


expenditure of must know as 


much as the men who do work if he is 


to have their respect. The foreman is usually 


selected from the molders employed, and 


has never had an gain as 


Whether a 
depends 


opportunity to 
much information as he needs. 


foundry makes or looses money 


upon the foreman. If a casting is defective 
the work expended upon the mold, the cost 
of melting the iron and all labor expended 
upon it is a dead loss, whether the loss was 
occasioned by poor judgment in making the 
mold or in filling it with iron, or if the qual- 
ity of the iron was not suited to the job; in 
any case the foreman should have prevented 
all mistakes and should have caused the cast- 


ing to be saved. 
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Founding at first glance does not seem to 
be an attractive business, and for this reason 
it is dithicult to induce young men having the 
the 
enough to thoroughly master it. 


If they 


best talent to stick to business long 


would stick to it there are plenty 
of places for men whe are prepared to be- 
come foremen. 

Conditions now are not at all what they 
learn 
Thirty-five vears ago there were 


were when men of to-day began to 


founding. 


no trade schools and boys were required to 


pay a bonus of one or two hundred dollars 


for a chance to learn a trade. 


To succeed in the future to the fullest ex- 


tent a young man should have a thorough 


technical education and should understand 


each branch of the business that he engages 


in better than any one who is under his 


supervision, 
\Iost 


foundry 


young men who start out with the 


business in view turn into some 


other line because it is more agreeable than 
founding. 

But to answer the question. 

A young man can serve a four years’ ap- 
prenticeship in a molding then 
work in other shops for four years more, and 
if he 
if he has the natural ability to direct others, 
he migit 


shop and 


employs his evenings learning drafting, 
placed in a position where he 


the 
melt 


could assist foreman. In time he could 


learn to iron to make castings of re 


quired quality, but in the end he would only 
know this one line of business. 

Another way is to get work for six months 
in a 


foundry, any work that him 


Ile will find some one who 


will take 
among molders, 
will be willing out of work hours to explain 
the things that he does not understand. 

\ couple of months in the pattern shop is 
very desirable. This will give a general idea 
The 


without 


of foundry work. Way to get such a 


chance is to work pay. This is the 


key for geiting information. 

Now enter a school of mechanical engineer- 
ing. The short show 
the 


ompleted the young man will have 


shop experience will 


how to apply the theory, and before 


course is 


cained nearly as much knowledge of black 


smithing. patternmaking, machine design 


and eonstruction, and of foundry work, as 


he would by serving an apprenticeship of 


three years at each without the engineering 
course. 


In other words, four years has made him 


a mechanical engineer and a good draftsman, 
with a fair knowledge of at least four trades 
equal to more than ten years of pure shop 
work. He can take any position that offers 
When he selects the specific line of work he 
is to follow, it will take hard work and close 
attention to acquire shop experience, but he 
will learn it ten times faster than he would 
without the education. 

[ have seen quite a number of men star 
for such a preparation for foundry work 
Very few of them have entered the foundry 
the 
cessful. 


but few who have have been very su 


Among the Foundries. 


The Nashua (N. TH.) Iron and Brass Foun 
dry is being enlarged 45x50 feet. 

R. D. Wood & Co., Millville, Pa., are ship 
ping east pipe to Dublin, London and Egyp' 

The Medina Hollow Ware 


absorbed by a trust, closed down. 


(Ohio) Works 


The foundries of Albany, N. Y., are over 
run with work. 

Robert Wetherell & Co., Wilmington. Del. 
will erect a new foundry, 140x65 feet. 
& Bros.’ 
New York, was burned. 


IK. Lander 
Monroe street, 


Brass Foundry, 294 


The Century Foundry, Dizhton, Mass.. ha 
closed for an indetinite period. 

The old Rogers Foundry, Bellville, 1... 
be started up September 1. 

The 


ured, 


Pipe Foundry, at St. Ont 
Loss S10,.000: no insurance 
Machine Works, 


S$225.000: 


Thomas. 
The Jenckes 


Sherbrook 


Que., burned. Loss, covered by 


insurance, 

The old Macon Machine Shop and Foun 
dry, at Macon, Ga., is shortly to be put in 
operation. 

The dull season in the stove trade is ended 
and the stove foundries are all starting u)) 
rush. 

When conipleted 
Amsterdam, N. J.. 
stories high. 

The 


chine 


with a 
Perkins 


the Found 


will be "Ox100 feet. thre: 


Foundry and Ma 
$3,500; 


(Texas) 
value, 


Cleburne 


Shops burned; insul 


anee, $2,000, 
Golden's Foundry, Augusta, Ga., is beins 
enlarged and im roved to meet the demam 


for rush of work, 








The New York Air Brake Co. will build 
. new foundry, increasing their force from 
500 to 600 hands. 

The Bussey & McLeod Stove Works, Troy, 
ae Se 


start up, with 200 men, after four 
months’ shut down. 
Bridgeford & Co., Louisville, Ky., have 


yuilt a new foundry. They 


i new, large warehouse. 


will also erect 


The Kelley Foundry, 
was destroyed by 


fally 


Texarkana, ‘Texas, 


fire. Loss about $2,500, 
covered by insurance. 


The new addition to the Steel Casting 
Co.'s plant, at Chester, Pa., has been start 


ed. It will be 900x177 feet. 


The molders at the junction foundry, Wor 


cester, Mass., get the union seale of wages, 


because they insisted on having it. 
The WKerr-Murray Foundry Co. has estab 
lished a chemical laboratory in connection 
With its foundry, at Fort Wayne, Ind. 
Joseph W. Vescelus, assistant superintend 
ent, foundry, Dodge Manufacturing Co.., 
Mishawaka, Ind., was killed by 
The i, 5: permit 
to erect a new foundry corner Forty-ninth 
street and Allegheny R. R., 


the cars. 


Porter Co. took out a 


Pittsburg, Pa. 
The foundry and machine shops of Aaron 


Wissler, of Brunnerville, Pa., were de 


stroyed by fire; loss, $10,000. No insurance. 


Cnas. A, died 


Weidner, of Chester, Pa., 


lle was a pioneer, and formerly conducted 
Viaat was then known as Weidner’s Foun 
sg 


The Buffalo Stove Repair Foundry was 
damaged to the extent of 
ward Walter 


cwhners, 


S400 by 
Matthias 


fire. Ed 
and Long are the 
rhe General Electric ¢ 


oS Works at Lynn 
ire booming, 


additional 
foundry 


and buildings for 


will be 


ie steel departinent 


erected. 

A. $150,000 foundry will be ereeted at En 
ley, Birmingham, Alabama, in connection 
ith the million dollar steel plant now be 
ig erected. 

Mr. Hurd Cowlesville, N. Y.. 
ed in his 91st year. He east the first car 


heels Buffalo and Ni 


Muns, of 


that ran 
gara Falls. 
Wim. 


between 


Resor & 


Co.'s Stove Foundry, Cin- 
nnati, assigned. It was an old-established 
usiness, and they owned a 
real estate. 


large amount 
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Bids for a range-tinder tower, according 


to specilications, to be erected at Fort Han- 
cock, ranged from S2.S7TS to S7.000! A little 
difference of $4,000, 

The Waterbury-Farrel Foundry and Ma- 


chine Company are tearing down an old 
building and erecting in its 


four-story brick building. 


place a new 


Ileinlen’s TIoundry, 


tlood, the 


Burlington, Ja., was 


wrecked Dy building being over- 
turned and sand, flasks and other property 


swept away, $1,000) loess. 

Malieable 
N. Y., has displaced the cupola 
by an air furnace, and will heat 


The Torrance lron Company, 


Green Island, 


the anneal- 
ing ovens by oil fuel instead of coal. 


lire destroyed the machine shop and part 
of foundry of The Brunswick Machine Max 


ufacturing Company, Brunswick, Ga. 


LOss, 


estimated at So0,000; insurance, $20,000, 


The reorganization of the Bass Foundry 
and Machine Works, Fort Wayne, Ind., in 
volved the employment of tifty revenue 


stamps, valued at $50 each, amounting to 


S200 
Chattanooga Car 


The and Foundry Co., 


also the Ross-Meehan Foundry Co., of Chat- 
tanooga, crowded with work: the 


‘Tenn., are 
iutter having been compelled to build a large 
addition, 


Phe strike at the Mune (Ind.) foundry 
and machine shops is settled by the fir 
paving the rate of wages demanded by the 
men, Which involved ain inerease of 25 cents 


pel day. 


New buildings and extensive repairs are 
being made at the Warder, Bushnell 
Glessner Malleable Iron Foundry. Th 


company starts on the largest year’s work in 
its history. 


Personal property to the value of $11,000 


in the Peckham Foundry, Utica, N. Y., was 
sold under execution of 


National 


judgments in favor 
Oneida 
in for $5,000, 


Bank, which bid it 


Tandon Il. 


over 


Boutell, of Nashua, N. H., for 
30 years superintendent of the Flather 
has accepted the position of super- 
intendent of the New 
Works Foundry. 

\ Bangor, Me., 


ness for good, 


Poundry, 


Ilome Sewing Machine 


foundry has just quit busi- 
1842. It 
Falls of St. 


having run 


since 
made the first saw mill used at 
Anthony, Minnesota, but the Western works 


have knocked the old patriarch out at last. 
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Mr. James Flockhart, of Maher & Fiock 
hart, founders, Newark, N. J., while riding 
his wheel collided with a wagon and was 
badly injured. Five stitches closed the 
senlp wound, and he was removed to his 
home. 

The large new foundry of Bridgeford & 
Co., Louisville, Ky., is ready for occupancy, 
and the old one, which has stood for nearly 
seventy-five years, has been removed, to 
imake room for Illinois Central Railroad 
switch yards. 

The Hardie-Tynes Foundry and Machine 
Company, of Birmingham, Alabama, has 
been awarded the contract for the building 
of a huge duplex air compressor for the 
Sloss Iron and Steel Company, to be used 
in the new ore mines at Leeds. 

Cc. A. Burgess sold his interest in the Bure- 
hart & Burgess brass foundry, Pittsfield, 
Mass., to J. H. Burgess, and the business 
will continue without change of name, Mr. 
CG. A. Burgess takes the position of physical 
director of the Y. M. C. A, at Bennington. 
Vt. 

At the works of the St. Louis Steel Co., at 
Granite City, Ill, a large iron shaft fell into 
a large ladle of molten metal, splashing the 
metal out and badly burning five men. 
Walter Irwan (colored), one of the unfor- 
tunate men, has since died as a result. He 
leaves a wife and several children, at 402 
South Fifteenth street. 

Wim. T. Shephard, for the past three years 
secretary for the Sessions Foundry Co., has 
resigned, George M. Eggleston, an employe 
of the company, has been elected to fill the 
vacaney. Mr. Shephard will engage in busi- 
ness at his former home, Buffalo, N. Y. Also, 
Mr. Wm. H. Stafford, foreman of the foun 
dry at the same place has resigned. 

Fifteen tons of molten iron exploded at 
the foundry of Wm. Todd & Co., Youngs- 
town, Ohio, setting fire to the building. The 
workmen, knowing that the mold, a fifteen- 
ton cylinder, had been wetted by recent 
rains, expected the explosion, and so got 
out of the way before the iron went shooting 
through the roof. The fire company ex- 
tinguished the flames before the roof was 
consumed, 

The Star Foundry & Machine Works, \t- 
lanta, Ga., owned by W. H. Camp and H., P. 


Moores, is the subject of an application for 


a receiver. Moorees and his friends. who 





represent the money part of the busivess 
ask for the receiver, and Camp, the practi 
eal, experienced partner,’ claims that th: 
business is solvent, end that it is runnin 
now ata proiit. They built and moved int 
the preseut foundry during the past sum 
mer, 

The Leechburg Foundry & Machine Co 
will remove from Leechburg, where the busi 
ness was established in 1885, to Pittsburg 
a. They will occupy six acres of lanu 
having 200 feet river frontage, and perfe« 
access to all railroads. They have been em 
ploying about 150 men, but expect to doublk 
this in the near future. They make rolls 
rolling mill and tin plate machinery of ul 
kinds, and will engage in the manufactur: 
of machine molded gears and steel castings 

Warrants were served on a number of 
prominent manufacturers of Harvey, IIl., 
for a violation of the State law prohibiting 
the employment of child labor. Members 
of the following firms gave bond before 
Judge Eberhardt for future hearing. The 
Harvester King Manufacturing Company, 
T. C. Austin Manufacturing Company, The 
Buda Foundry and Manufacturing Com 
pany, and the Bellaire Stamping Company 


Bloze and Skabbz and Kemistury in the 
Fowndry. 
Mr. Editure: 

I hey ben a reedin ov yure maggyzeen for 
hy onto a yeer and Ile be dad blastid 
they haint sum oy the blaimist krancks 
shutin off thire mouth on subjicks that haint 
sott no mower to do with the fwoundy traid 
than Bil Sykes haz. wich bil syks peddil 
turbakkior an tarr sope. hee haint gott onl 
1 laig it was cutt of in a ralerode aksidunt 
Them fellers is tawkin about sillycon and 
sulfer and fosforus and magnesia and s 
fourth in the iern and sez thay maik a big 
differ in the quollity ov the castin. The 
putt me in mind ov a lot ov hens a kakkeli! 
Enny darn fule can tel them that fosporou 
wil bern up in 2 jerks ov a lams tale if yo 
dont keep it under wotter, and sulfir is wha 
thay used to putt on the end ov matches be 
caws it berns ezy i dont no enny thing abou 
sillyeum, but if sulfer and posfurious bert 
so quick wat in the name ov kommon sent 
wil it do cum to git it in a ladil ov melt 
iern, Grate Skot why dont you git sm 
boddy that noze sumthin to rite about wo 
the matter with bad kastins i hev ben 











bet 
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ioldin now in ait yeers and i hav dun the 
kt in more than fore duzzen shops and thay 
s jest 2 kinds ov iern and i no it, and thats 
ard iern wich is 1 kind and soff iern is the 
ther. but sum iern haz gott mour durt in 
han other iern but it haint posfer nor yet 
ulforus it iz jest plane dert. 

Now, about bloze and skabz thay haint no 
tawkin about them bekawz enny 


molder noze if yew doo yure werk rite thay 


use ov 


haint a goen to bee none ov them, but if you 
reely want an artikle fum mi penn on this 
toppick ile wright 1 sum uther time. i can 
giv yew moer pinters on founderry pracktiss 
n 1 da than them windy doods in 6 weaks 
i spoze yew pa them fellers and if yew ree- 
moonerait me for this i wil submit for yewer 
eckseptation an other editorioral by return 
male yewers az evver 
tacks payer. 

p. s. that is mi nom de plum 
Wil 
time if 


p. Ss. Number 2 i Putt more Kaptal 


letters in nex you think it wil look 


better, yoorz az evvur 


t. p. 
What is Semi-Steel? 


By A SCOTCHE FOREMAN MOLDER, 


(All Rights Reserved.) 


I have just read from your June number, 
page 135, an article on the above subject, 


and while indorsing in a general 
certainly do not admit 
is nevertheless a fact that 


called secret mixtures rely largely upon the 


way its 
contents, I that “it 
most of the so- 
ignorance of the foundrymen for success.” 
It is about ten years since I first tried the 
mixing of malleable iron or steel scrap in its 
varied forms, such as ordinary turnings, 
steel scrap or rails, cut up in pieces suitable 
for the cupola, although at 


ferred to I 


the time re- 


had never seen or heard of such 
a metalloid, I was quite confident that the 
results would be satisfactory, since it was 
the case that all steels, however perfect, had 
to come from the pig metal in all its crude- 


With 
ected 


the consent of old 
the 
my first cast was so satisfactory to him, 
that he at 
ort of 


my then and re- 


governor, I began and 


success 


once said, “This can be nothing 


semi-sieel.” A strange coincidence 


is must appear, when we think there is a 


stance of over three thousand miles from 


e center of your semi-steel controversy and 


the geographical spot from where I am writ- 
ing. 

But after all what does it 
eall the 
mitted 


inatter what we 
metal 
that the line of 
ceedingly difficult to 


every compound in 


in question ad- 


since it is 
demarkation is ex- 
determine? No doubt 
metal have its 
the 


semi-steel is pref- 


must 


name, and as brevity is the order of 
day, I rather think that 
erable to the phrase “toughened cast iron.” 
About the mixture 
to the foundry of which I have charge, I had 
old 


while talking to him in 


time of introducing this 


occasion to meet an Glasgow foreman, 


and, a general way 
founding, I 
took occasion to make mention of this espe- 
cial 


on matters pertaining to iron 


mixture. Fancy my 
that he had 
lines for 


surprise when he 


told me been working exactly 


on the about 


Thus 


same twenty years. 
the 
thing 


iron 


you see I was and 


the 


forestalled, 


chances are, in my opinion that 


the hills, or at least since 


is as old as 


founding became a craft 


And 


ings. 


now as to its adaptability for cast- 


For reasons which may be obvious I 


vive in detail the 
which it is 


cannot various articles for 


suitable, however, it has been 


substituted by contractors for ordinary 
the 


good, 


“Siemens-Martin ings,” where 


steel cast 


Siemens-Martin was considered too 


and yet a superior article to that of cast iron 
was required. Of metal which 


course it is a 


requires some skill to work it, as by its in- 


creased tendency to “draw” while shrinking, 
it follows that in disproportionate parts the 
formed are intense, 
for. I 
proportions 


cavities other- 
had 
as it is largely 
but I 


when I 


unless 


wise provided have never any 


fixed rule as to 


a rule of thumb business, have never 


had results commendable exceeded 


two to one, that is to say, two parts of good 


Scotch pig and combined to one of 


scrap 
malleable scrap or steel as before mentioned. 
I have likewise used it as low as ten to one 
for a certain class of work, which had the 
desired effect. 

With 


pound in the cupola, such can only be de- 


regard to the charging of this cotm- 


termined by the weight or quantity desired 
say in the 
little further 
above the tuyeres than which is required for 
Allow this to 
be thoroughly kindled before charging. Then 
put in the 
next 


to be melted, however I would 


first place, fill up with coke a 
an ordinary cast iron cast. 
first charge of scrap and pig metal, 
to this the coke charge, and afterwards 


the steel or This order of 


malleable scrap. 
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charging to be observed from first to last 
With one 
or two shovels full of charcoal blacking on 


during the whole time of melting. 


the bottom of the cupola and the cast iron 
charge melting first, such makes a splendid 
bath to receive the malleable or steel, which 
melts in turn, thus completing the alloy. 
Whatever amount may be wanted care must 
be taken that the entire melting shall be 
tapped into the one ladle, although such may 
have to be gathered from several tappings. 


Kilmarnock, Ayrshire, Scotland. 


Manganese in Cast Iron and Some 
Experiments Thereon.* 
By GUY R. JOHNSON. 

It is not the writer’s intention to present a 
lengthy paper on the theoretical aspects pre 
sented by the alloy of manganese with cast 
iron, but rather a brief account of some ex 
periments which seem to indicate that fur- 
ther comercial use May be made of high 
an eanese irons. 

ior the sake of greater clearness, it May 
be well, however, to recapitulate a few of 
the distinctive characteristics of the imetal, 
as follows: 

Manganese is a white metal, specific gray 
ity 8.01, as against about 7.80 for iron; an 
atomic weight of 54.8, as against 50.88 for 
iron; will combine in almost any proportion 
that in its 


With iron; oxidizes so reedily 


present siate it cannot be exposed to the air 
Without being changed to the state of an 
oxide. It has a great athnity for sulphur, 
and to put high manganese iron in the cup- 
ela when there is trouble from sulphur, is 
one of the most effective methods of getting 
rid of the sulphur, which goes off in the form 
of manganese sulphide in the slag. It pos 
sesses the property wien in combination 
with east iron of allowing the absorption of 
more carbon, i, e., the theoretical maximum 
of total carbon being in cast iron about 4.50 
per cent, aud in some ferro-manganese some- 
thing over 6 per cent. Moreover, manganese 


eertainly tends to increase the carbon in 
the combined state, or, in other words, to 
make the iron harder. ‘This fact has long 
been known to the makers of car wheels, 
rolls, ete., but even they have apparently 
heen more or less afraid of the element, for 
whenever im the technical papers, on the 


subject, anything favorable is said, it is with 


*Paper read at the Cincinnati meeting (June, 
1898) of the American Foundrymen’s Association. 


the proviso that, not over one per cent shou 
be allowed. It is rather curious that tl 
prejudice should have sprung up, becaus 
as Anglo-Saxons, the first irons we kn 
much about, were the English and Seot 
brands, and there are sure to be plenty 
members at this meeting whe remember ws 
the day when it was thought by many sho, 
to be impossible to make good, soft casting 
Without the use of a proportion of “Seot 
pig.” 

Now, 


of the more 


let us glance at the analyses of son 
famous brands: 


Name, ‘ = ; 2 ay 
o @ & BS <x 

Summerlee .. .......2.70 .010 55 1.80 
Summerlee .. .......2.47 .015 .76 2.51 
Summerlee .. .......3.44 .015 1.00 1.70 
Summerlee .. .......2.70 .020 .S81 2.90 
RUMRENEOORE, “a0 caescccde 2.15 .025 .62 2.80 
COMNCSS. 2. sisccnc00cee 010 <8 1:90 
CAPADPOC 2.0 ceeicierckt O68 110 Ls 
Glengarnock .. .....3.038 .010 1.20 2.85 
Glengarnock .. .....4.00 .010 .9 3.41 ens 
Coltness .. ..........3.50 .02 98 1.56 3.30 .20 
PsGBBIOON «5. sce ce 08 > 61.62 3.40 .4 
West Riding of 

Yorkshire . sccm St 6 3.60 3.42 
West Riding of 

VOreenire. .. 6.5% 1.60 07 -64 1.50 3.16 


Note.—I wish to acknowledge my indebt: 
ness to Messrs. Wm. Kent, C. A, 
A. Vosmaer for above analyses. 


Meissner, at 


Does this look as if manganese was xn del 


ierious element? Our predecessors certainly 


turned out good work, and just as certain! 
they used in many cases a high manganes 


iror to do it. Furthermore, our English 


cousins, Who run neck and neck with us 
the production of castings of all sorts, are 
using just these brands to-day, and are doing 


us good, or better, work than ever wi! 


them. In short, it would seem that ou 


foundrymen should use more mauganest 


rather than less, especially if they want t 
use much scrap, and want to remelt, fo 
manganese protects pig iron by absorbing 
sulphur and oxygen, thus rendering severa 
remeltings possible, 

high 


It was while making a Manganese 


iron, i.e, 2.50 to 3 per cent, that the write! 


was led to make the experiments which fo 
low, and which may, it is hoped, prove th 


starting point for practical work aiong thes 
lines, 

Our ordinary method of sampling the cas 
iron as it ruus from the furnace, is to pout! 
a small chill every three beds, cool, brea 


in two, and take equal portions cf the drill 


) 
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es from each, these drillings being then 
oroughly mixed, to get as nearly a perfect 
erage analysis as possible. 

With ordinary iron of (he same silicon con- 


tents, 1.50 to 2 per cent, aid manganese of 
out .SO to 1 per cent, these ssmples can 
be cooled with safety, and very rapidly, as 
secon as they reach dark cherry red, or blue 
heat. We found it was impossible, however, 
to ireat the high manganese iron in this way, 
made so hard that 


drill it. 


this the writer sent some saruples 


because it was not even 


muset steel would 


lo test 


to Dr. Henry M. Howe, for testing 1s to 
hardness, by his method of scratching with 
a diamond point. The results follow, with 


analyses appended: 


HARDNESS OF 
17 AND 18, 


SPECIMENS NOS. 10, 11, 12, 
FROM GUY R. JOHNSON, 


FOUR MEASUREMENTS ON EACH OF 
SIX SCRATCHES OR IN LI 24 MEAS 
REMENTS ON EACH SPECIMEN. 
5 7 $e 8 > 2 
S : sf fi } y 
ew 7 7, vd 7 Z. 7, 
ardaness 
maximum 1.40 2.49 3.51 2.95 3.18 58 1.75 
Width of 
ratch, 
ninimum 1.08 1.41 1.54 2.08 2.17 2.13 2.62 
Average 1.2383 1.84 2.343 2.400 2.700 2.865 NO 
Si. Su. Phos. Mar Cl. rem 
| Ee Ie 1 78 3.68 
. 1.44 009 207 88 
\ glance at the table shows that the high 


hardest, 


manganese iton is very much the 


The next question was: Whar practical 
use can this be put to? 

\s there was at that time a discussion go 

ey oh as to tne relative value of various 


brake shoes, the writer determined to test 


the high manganese iron wiih a view to get 


ung an iron that should be at once hard, vet 
n so hard as to wear the ‘wheel too much, 
ind at the same time should be tough. 

Che following are the results of the ex 
periments, and while they -are incomplete, 


yet they afford a basis for future work along 


members of this association 


same line by 


Who have more opportunity and time for 
such work than the writer. 
hxperiment first—Prake shoes. Christy 


“itern, run direct from furnace, and cooled, 


ectively, one ac red neat, and one at 


heat, and one unehilhed. N. B.: All 
were made by putting the brake shoes 
CO ave side down on the table of a 50.000 


bounds testing machine, and pressing down 


oe 


till the point of breaking was reached, as 


per sketch. 


Cast No, 1522, direct from furnace 
Si. Sul. Phos. Man 
1.22 O11 1.&3 a | 
No. 1 chilled aut ved heat, broke with eon 


siderable toughness, 1. e., no sudden snap, at 
14,400 pounds. 
No. blue 
No. 6, unchilled, broke at 


Fracture in all 


heat, defective. 
10,500. 
these open and with some 
flaws. 
Naturally, 


establish a 


‘his Was not sat 


isfre tory, So to 


standard, a mixttire of our 


strongest ivon, giving tensile results of about 


25,000 pounds, was used, and the experi- 

2 
‘. 
«2 
oo 
(e) o> 
ac 
0 = 
— & 
5 © 

J v) 

V2 











lable of testing mac hine 


ments transferred to the foun \ Lhe spe 
cial iren, or “machinery jron as we term 
i brake s With an average ilvsis ef 
Si Ss tan 
1 020 eg 7D 
save results as follows: 
Chilled at red heat, defective acked, 
Chilled at blue heat, sound, 25.650 
Unehilled, sound, 21,500 
The chilled shoes, how er, brok vith a 
arp Slap, showing no totighness, but great 


transverse strengih. 


fest No. 3 Cast No. 1316 
1.96 024 

VLelte 1 n founds 

; inst ( 


Cast ag hill plate, 2LAW ibs. 


(hilled at read heat, 19.500 ibs. 
Chilled at 
Several 


other tests of 


ame east 
iowed that tle high manganese iron chilled 
uniformly * same re 
i chilled aguinst an 


kindly tried 


at blue heat save 


stilts. Pre 


We COS 


plate were for the writer by 
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Southern Railroad. but while showing the new method mechanism which wy 

toughness, were too soft. absolutely automatic, in order to elimin: 

es chilled at red heat were too brit any possibility of personal equation enteri 

so hard thai they could not be inio and affecting the results of ile tests 

with a drill, which of course, indi Irom the fact that a drill running at 

were too hard tor practical use, uniform rate of speed and under a consta 

nilied at blue beac showed greater pressure, the number of revolutions wh 

an the ones wade of our strong would be required to drill a given de) 

iwugh not so strong, they drilled would be directly proportionate to tie hat 

aiticulty, and the resultant drill ness of the material being tested, it \ 

very iipe--notbing more than deemed expedient to formulate a cnet 
Unchilied, the shoes were niong these lines. 

An ordinary drill press was equipped 


sum of the resulis seemed to follows: On the pinioa shaft, which rai 


rent nardness, with gocd and lowers the spindle, is attached a d 


toughness, might be obtained twelve inches in diamefer, around the px 
nanganese iron and chilling phery of which is placed a light tlexible wi 
cable, ov the end of which is suspended 
experiments show how much weight which maintains 2 const:nt press 
inary iron this alley is, and upon the drill. The standard drill is u 
hoped by the writer that prac- placed in the chuck. The drill spindle has 
ec made of the idea. 2a revolution counter, and by means of m: 
A Test for Determining the Hardness of nets and an armature is controlled by t 


Cast Iron.* position of the drill in relation to the tab 


All adjustinents are wiade so that the rey 


HAS. A. BAUER. lution counter is thrown into gear after 
me of the previously known point of the drill is entirely eeabedded unde 
ermining the nardness of cast ihe surtace of the test piecc, amd out of 2 
) be practical for a num when the spindle has descended from 1 
asons, foremost among which was point exactly one-half inch. 
possibility of duplicating the results When the test is io be made the test 
which was sufticient in itself to s placed upon the table and the dril 
that the method in question was brought down upon its surface; the fe 
In character, it became imper ver is then unlatehed and everything 
me method be devised tha: ady for the test. The drill is now rota 
le and vet reliable. and which a speed of 250 revolutions per minute, : 
none of the objectionable hole drilled. ‘The revolution counter 
known to ecrtes in other etrically thrown into gear after the d 
point is buried beneath the surface, and « 
mentioned tests of gear when the one-half inch from 1 
dealing solelv with point has been reaciied. The reading of 
surface of the ner which revolution counter oow gives us the exa 
of the nature of the material "™uuber of revolutions required to drill 
-can readily see at what aloss Ore half inch, and this we term the deg 
be who depends upon if hardness. The more revolutions requi 
mtrol the hardness of his cast- the harder the easting: slight variations 
the everyday use of these tests hardness being easily detected. 
We have adopted, and would -ecomm« 


staudard. a %s-inch flat drill having 


cal, the physical characteristics 


foundry products was determined by 
rected 10 the heads of the differ angle between its cutting edges of 120 


nts where machine work was grees and a clearance angle of 10 degre 
results obtained in this way be running at a speed of about 250 revolut 
and in many cases contr: per minute and having a constant press 
of 160 pounds. 

A flat -‘lrill has been adopted on acco 
T of the facility with which it can be gro 


at the Cincinnati meeting (June, 
to the proper angles. The cutting angle n 


t necessary to inculcate into 


1ali 


the American Foundrymen s Asso 
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vary between 115 degrees and 125 degrees 
without affecting results, but the clearance 


angle should be ten degrees. The :tevolu- 
tions of the drill may vary between 240 and 
260, 

The pressure of the dril} should be as near 


160 pounds as possible in order to compare 


moe, CC. &, 


ith results obtained elsewhere by 


BAUER’S APPARATUS FOR DETERMINING 


this 


After the apparatus has been prepared and 


standardized, it is well to determine the 
which should 
then be put away and preserved as a stand- 
Any 


place can be entirely eliminated and results 


hardness of a long test piece, 


ard. changes which may then take 


reduced to the standard by the formula, 


rHE HARDNESS OF CAST IRON, 


Dr 


Degree of Hardness R 


, 


nethod, and should be determined while the 

lrill is in motion. We have placed a small 

platform scale upon the driil table, 

laced the test-piece on this scale and found 
he pressure to be 160 pounds while taking 
test. 


then 


in which D the degrees of bardness of 
standard test piece; R= the number of revo- 
lutions of drill required to drili that piece 
under present conditions, and r—the number 


of revolutions obtained in drilling the piece, 
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the hardness of which we wish to determine, 


We make daily tests of our cast iron and 


with its determined degree 
use 


Dyk WICH piece 


ol ardness, and any one of 


drill. 


Lest 


them io 
termine thie 


We have 


at change in the 


selected fom bars which 
represent four grades of hardness. 


should 


> 
IES 


Castings 
for our purpose range 


Nos. 


between that 
ne: 3 
No. 4 
shon 
Wi 
bar, ob 


detern for 2 and 3; 
W uld be consid red 


would give us 


too soft, while 


trouble in the machine 


and would surely bring in complaints. 


hardness test on each 
results for each bar. We here 


; . + is: 
ot tuese tests: 


Ilardness. 


results occurred 
bar, where 

We theretore 

test and one 


eal Value to 
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other valves the parting 


lines of which are 
straight can be all made by the match plate 
system, thereby saving the time that would 
be expended in 


The 


making matches, trimming 
joint of the mold, ete., as is 


necessary 
with gated patterns. 


In order to turn out this class of work to 
firsi-class flasks should 


provided and kept in geod condition, 


the best 
he 


advantage, 


in 
terchangeable Hasks are almost a necessits 
on plate werk, as the plate must fit on 1 


ile 
pin halves of flasks, whieh are used as 


hnowels, 


\ yellow brass 


called dipping metal is 
geverally used for chandelier castings. This 

















different alloys, each of which has its own 
pecutiarities in changing from the liquid to 
ithe solid state, which peculiarities must be 
humored in 
will 


alloy Ss. as tor 


the construction of the mold, or 
trouble 


chsue, 


some example 


phosphor 
bronze, require the mold to be rammed more 


than ordinarily firm, while in the 


ense of 


aluminum bronze we 


must go to the other 

extreme and ram it exceedingly soft, so 

that the mold will not resist the excessive 

contraction, otherwise the casting will be 
drawn apart. 

Phosphor bronze shrinks but little, but if 


poured too hot it will eat into a sand 


mold almost like water; to prevent this it is 
cold 
be poured 


sreen 


poured into such molds. It can, how- 


ever, not, provided the mold is 


well coated with plumbage, and then baked 


before easing. 


Chain guards for ladies’ bicycles are a 
class of work that sometimes cause a great 
deal of trouble. They are made of alumi 
num and the troubie is caused by their 
cracking. After repeated trials, one firm 
With which the writer is acquainted, made 
hem successfully by soft ramming, gating 
them with two broad, thin gates on the 


sprocket wheel end, and elevating the sprue 


end six inches. 


The metal was thrown in at a dark red 
temperature, and immediately the copes 
were tnrown off, while the metal in the 


sprues was yet liquid. 
On small. loose jobbing work, when there 
is more than a dozen pieces I'¢ quired, it will 


pay to make “set” 


gates, as they save the 


time consumed in cutting and slicking the 
producing cleaner castings. 
Make a 


leave 


fates, besides 
They are easily made as 


mold, the 
patterns in, 


follows: 
eut 


gate as required, the 


close the cope and pour into the 
tin 


gate cavity at a low temperature so as 


not to injure the patterns if they are wood. 


Should 


there be any eastings previously 
made from these patterns, draw the pat 
terns and substitute the castings, before 


closing and pouring the mold. 

In making heavy brass work it is advisa 
ble, whenever the shape of the pattern will 
ermit, to pour from the 


for 


bottom exclusively. 


‘ake, instance, a brass bushing weigh 


ng, say, over 500 pounds. Suppose the pat 


In is 18 inches in depth, three or four feet 


diameter and anywhere from 1% to 2 
ches in thiekness and has a green sand 
re in the center. The casting had better 
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be poured with two pots, and the gate at 


When the 
netal will impinge on ihe green sand core, 


the bottom through runner cores. 


wu piece of dry core is built in to 
The 
metal from the joint to 


inold 


prevent 
the 
of the 
in diameter. 


through the 


scabbing, runner which leads 


the bottom 


should be about one ineh 


Irom the joint up, cope, it is 


enlarged to between two and three inches in 


diameter, thus we get metal to feed, and 
keep the gate solid. A so-called skim gate 
s used in pouring. Abeut four inches dis- 


bant from the aforesaid runner with its 


riser, nuother runner cuts through the cope, 


to the joint; it is connected to the 


: 2 
riser cf 


© first runner by a horizontal channel cut 


in the cope. dy 


is channel must taper from 
i like a 


comparatively smali at the 


the runner to the riser, nozzle. It is 


junction with the 
riser. 


Ilere is the point where care and judg 


ment must be used. If it is too large it will 


tnke the metal too fast, making it impossible 


to keep the pouring head full, and the sewn 
will enter the casting, showing up as dirt. 
If it is too small it will not take metal fast 


enough, and the casting may not run, as it 


is poured rather cool. When pouring, as the 
naturally 
smaller, this is another point to be 
and the 


pots empty the stream grows 


watched 


whole of the 
When 
the head is suceessfully kept full, this meti- 


or the head may sink, 


bubbly seum be sucked into the mold, 


od of gatipg gives clean castings 


In order to feed and prevent shrinking in 
the enasting, we have been considering it is 


prudent to put on a riser 5% inches in diam 


eter. It must not be put on top of the cast- 
from it, 


ted 


ing but about an inch away any 


where where convenient, connes with the 


casting by a good deep lilleted so as to 

off hot, 
the feeder up inches 
When the filled, 
head and top of runner riser 
the 


grate 


break without breaking in. Carry 


four above the cope. 


mold is cover the pouring 
with sand, bed 
feeder head. 


off 


then till up 
hot, break 


on a weight, 


Shake out while feeder and 


runners, and scrub the casting with a spade. 
As the making of alloys of copper is a sub 
that 


dealt with by writers, 


ject has been ably and extensively 


ind before this asso 


ciation, it would be only repetition to men 


tion the same here, further than to remark, 
that it is very seldom that the practical 
metal mixer gets a chance to use wholly 
new materials. The scrap brass must be 


somewhere, 


used up 


and it is) generally 
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cheaper than a new mixture. To use it 
judiciously is where the art of metal mixing 
comes in Che mixer must be able to judge 
of the quality of the metal in the different 
pieces of scrap as he sorts them out, 

Bells, bearing brasses and bushings are, as 
all practical men know, generally hard 
brass. Car brasses justly coine under sus 
picion, they are often made of old ecoppe 
buttons and scrap containing iron. They 

ist be used sparingly in tnished work 
Valves and small red brass scrap are gen 
erally soft, and may be used accordingly 


ay be stiffened by the addition 


/ 
f 
f 


of hard scrap, and porosity guarded against 
vellow brass scrap. 
Scrap metal has a great tendency to make 


nes; guard against this by clean 


dirty castil 
the metal before pouring. 
etal from the furnace hot, add the new 
etal mixture After stirring thoroughly 
scrape down the sides and bottom of the pot, 
nside, with the skimmer, which bad better 


be of 5¢-in. round iron; stir again and skim 


off If the metal is hot enough, there may 
ay mi Oo repeat the stirring and skim 
ny \ surprising quantity of dirt is re 
ved from the metal in this way. When 
pouring, bridge the lip of the pot with the 
sk ner, holding back all dirt. The writer 


as made key heads, sealing 50 Ibs. each, 


only 1-16 in. stock allowed on bot 
sides for finishing, out of common scrap by 
using care as aforesxid, and not lost one out 


The Manufacture of Aluminum. 


itions posed by the chemical and physi 
eculiarities o he material, aluminun 
eV ked much like the oth ndustria 
me s indled at the present day. It is bes 
mi ns n iron crucibles w u 
l m of any flux, a 4 perature 
I g Vv exce ng its melting point, 655 
( 21 I On a larger scale, the opera 
n b rried out at a dark-red hea 
be f a reverberatory furnace lined 
v bas ignesia bricks of good quality 
] asting, special precautions must be taken 
\ I e great shrinkage during cool 

g. The ds should have 

] v of vents. They are 
e bot upward 


Briug the 





gases to escape. Slabs for rolling must be 
cast in closed ingot molds with a perfect 
machined internal surface, which is coated 
all over with graphite and water. The molds 
must be very hot and the castings cooled 
quickly in very cold water to make them 
soft, Aluminum ean be forged hot or cold; 
preferably at a temperature which causes 
a hard wooden stick to smoke when pressed 
against the metal. In comparison with other 
metals, it ranks third in order for mallea- 
bility and sixth for ductility; sheets have 
been hammered as thin as 1-40000 in., and 
Wire can be drawn down to 1-250 in. diam 
eter. No lubricant should be used for rolling: 
and the aluminum requires frequent anneal 
ing at a low red heat just visible in the dark. 
In turning, the edge of the tool soon becomes 
blunt, unless only small cuts are taken. 

In making bronze castings, the metal is 
not poured straight into the mold in the 
usual way of casting iron, but into a runner 
box, or for large castings into a number of 
runner boxes, having holes in the bottom 
corresponding with the gates of the casting 
During the time the metal is being poured 
into the runner box, these holes are filled 
with iron plugs until all the metal is in the 
runner box; the plugs are then taken from 
the holes, so that the metal runs into the 
gates of the casting from the bottom of the 
runner box, and leaves the scum behind in 
the box, or in the top of the gates. In mak 
ing castings of aluminum, it is not sufficient 
to use runners of the same size as thost 
usually employed in making brass and iror 
castings. As the shrinkage of aluminum is 
about three times the shrinkage of ordinary 
cun metal, a considerable amount of trouble 
is experienced if the runners and risers ar¢ 
not large enough to allow the casting to con 
tinue to be fed during its shrinking by the 
r risers connected with it. 

One of the largest uses to which aluminun 


as been applied is in metallurgy, where its 


valuable metallurgical properties were dis 
overed and utilized, It is common know! 
edge among steel makers that ingots ofte1 
Im out spongy at the top; and when parti 


larly good ingots are required, the faulty 
portion is cut off and melted over again. By 
he introduction of a very small proportior 
of aluminum to iron, steel or brass, either it 
he mold or in the ladle, the founder can be 
quite certain that the ingots will be solid al 
h. When used in this way, aluminun 


has the peculiar virtue of instantly liberating 
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ill the gases contained in the metal, and of 
seeping it fluid for a longer period, so that 
ry the time the casting solidifies the gases 
ave had an opportunity to escape. In al- 
nost all steel works, and in all the principal 
‘oundries, aluminum is now being employed; 
ind reports from some of these state that 
he result is a reduction in the wastes by 
SO or 90 per cent. In this case aluminum 
does not actually replace any other metal, 
ut by its own special qualities is useful as 

means of improving physically and chem 


cally some of its older rivals and friends. 





Foundry Practice 
And the Use of Low-Grade Irons as a Substitute for 
Scrap. 

Foundrymen, as a general rule, have been 
n the habit of purchasing No. 1 pig iron, 
which had a fracture showing very open 
srain, irrespective of the chemical compos- 
ition of same. It has been, and is yet, to a 
extent, the prevalent belief 
that the more open the grain of the iron. 


considerable 


the larger the quantity of scrap it will ear- 
ry; but in practice results 


cases 


have in many 
proved this io be incorrect, and the 
capacity of pig iron as a serap carrier can 
only be determined by the silicon contained 
in same, and even with this knowledge it is 
hard to determine with any certainty what 
percentage of scrap should be added, on ae 
count of the variable quality of scrap 
general. 


in 
It is true that an open grained iron. 
f it contains in suitable portions silicon. 
phosphorus, sulphur and manganese is an 
deal iron for foundry use, and more espe- 
cially for work that has to be machined. on 
account of the high graphite and low com- 
bined carbons, but unless supplied with 
limited proportions, 
results will prove unsatisfactory. 


above ingredients, in 


In our extended experience in aiming to 
satisfy the requirements of our customers, 
we have shipped iron very pleasing to the 
eye of as bold and open grain as possible to 
make, which failed to give satisfaction; as 
a4 jast resort we shipped a close grained iron, 
highly silicious, which gave entire satisfac- 
tion, Having received various complaints 
from our customers with regard to rough and 

rty castings (they laying the fault to the 

ig iron), on making an investigation of 
same, we proved not only to our own but to 
their satisfaction as well that the trouble 
iy in the use of inferior and dirty scrap; to 


vercomme this we suggested the use of the 


lower grades of iron as a_ substitute for 
serap, and in the numerous foundries where 
this suggestion has been acted upon, entire 
satisfaction has been the result; in fact a 
great many foundries have dropped the No. 
1 and use altogether our Nos. 2, 3 and 4, 
which permit the using up of foundry scrap 
made from same, and from these we are in 
receipt of numerous communications extol- 
ing this mixture on account of splendid re- 
sults. 

When we 


iron is going to be 


know the work for which our 
used, and have not to 
contend against all kinds of scrap, we aim 
to give a mixture sufficiently high in graph 
ite, with a silicon suitable for softness, phos 
fluidity, but 


phorous enough to give 


not too high to affect the strength, sul 
phur low, and with manganese enough to 
prevent the absorption of sulphur by the 
iron during remelting. Each of these ingred- 
ients have, excepting sulphur, a beneficial 
effect upon cast iron until they reach a cer- 
tain percentage; beyond the higher limit they 
prove detrimental in themselves and lead to 
bad results. 

To one of our large customers we made 
a shipment of these lower grade irons (Nos. 
2 3 and 4) and are in receipt of a letter from 
“We 


have tried to-day the second melt from your 


them from which we quote as follows: 


iron; we put in equal parts Nos. 2 and 5 and 
one-fourth No. 4 with 25 per cent scrap, and 
we had a nice running iron, To-day we put 
in the same of pig and 50 per cent of scrap 
and 5 per cent of Scotch ferro silicon, and 
we had a nice running iron and strong. The 
first melt was not strong, but to-day it is 
strong iron and has a good face.” 
Yours truly, 
SAMUEL PARIS. 
Fluor Spar in the Foundry. 

The advantage of the fluor spar as a flux 
in foundry work does not seem to have been 
recognized as it should in the United States 
In English foundries the use of thluor spar as 
a flux is very common. It may be that the 
uncertain supply in the United States has 
prevented its more general use, but with the 
opening up of new and more workable de 
posits, which will be referred to later, there 
need be no difficulty in securing the mineral 
in whatever quantities are needed 

At the present time tluor spar is used more 
extensively by the manufacturers of chilled 


car Wheels than by any other branch of the 
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vale While in making chill rolls 
furnace is used and no flux is re 
When limestone is used in the cu 


funetion is merely to slag off the 


fuel, It has no important chen 
he iron, excepting the unfor 
tending to slag the silicon 
accomplishes the same purpose 


n fluxing off the ashes, and 


siderably smaller quantity, 


iffeecting the melting ratio 
iis an important effect 
Foehr. a noted German 


rist. 


out that it keeps 
holding the silicon 


1@ tending to 


propor 
ases. It 
lasses of work that 
where more than 


luor spar is used, 


ommended 


foundry work 
Valuable flux, as makes 
freely than lime 


lower grades of 


juantity of 


compar: 


Whole supply 
tates Was ob 
souther 
been such lat 
rienced in obtain 
roads bei 


and the mi 


Lately 


thar 
LLC T 


e is an extensive 
ire fluor spar in Kentu¢ 
raw material in the mam 
lrofiuoric acid, which has o 


roduced to the foundry trade 


llios, 


its action being to dis 


rather than loosen it by 


ais 


on beneath, which is the man 


sulphuric acid 
teady supply of 
ufacture 
Compa 

tsburgh 


main deposit 


spar in Kentucky, forming the Wentuck) 
Fluor Spar Company, of which they are so 
agents, to work the mines. They are noy 
putting the material on the market in di 
ferent grades, as desired for foundries an 
others who require the material, and are j 
position to guarantee prompt and regula 
shipments. It analyzes from 94 to 9S pe 
cent pure fluoride of calcium. or glas 
manufacturers and manufacturers of en 
ameled ware, sneh as bath tubs, ete., t] 
mineral is closely selected and ground 


fine white powde1 


Management of Blast Furnaces—Transition 
From **Rule of Thumb’’ to Applica- 
tion of Scientific Methods.* 


S. COOK, Poi 


INTRODUCTION. 


discussing this subject the obje 

may be best attained by giving a 
my own experience rather than 
it in a general way. 

first intimate acquaintance with 1 

furnace dates from 1871. At tha 

ue it was generally believed that no 


as competent t 


on 
» manage the practical ¢ 
blast furnace work unless he was “bor 
a tuyere arch.” This expression w 
ant to iriply that the mysteries coul 
be sclved and handled by a man start 
gas a laborer and working up through 
various positions pertaining to the stock 
house and cast-house—tirst helper, kKeepe! 
and finally founder—involving an exper 
of live to ten years or more. T 
Were men separated = by 
process of natural selection from their f 
low workmen, possessing more than ord 
ary natural intelligence and good judgmen 
to meet emergencies, of some 
chanical skill and close observers of bl: 
rhnace phenomena. 
The managing partner, or business 
as a rule, possessed little or no pra 
knowledge of making iron. He boug 
iuc*e*jel, ofttimes at the dictation 
the founue.. fe whom resided the powel 


condagemn or approve 
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‘Che total product of the active furnaces 


the IST2 
The prodvet 
(9,652,680 


during yea about 2,500,000 


was 
tons, for 1807 nearly reached 
the total 


erected is 


10,000,000 tons), while 
capacity of all the turnaces now 
estimated at 14,000,000 to 15,000,000 tons. 
This 
mrt, to the application of scientitic methods 
furnaces, the 


thumb” 


wonderful increase is due, in great 


to the management of blast 


ney imethod replacing che “rule of 


practice, or the system of guess work in 


hich the furnace itself was the laboratory, 
‘Lhe discovery of Sir Hlenry Bessemer, and 
the 
the 


commercial 


he introduction of Bessemer steel rail, 


revolutionized traffic and transpor 


1s 


ation of the and = industrial 


Pig 
manufacture. 


however, is the basis of 
With 


tol to 


world. iron, 


the steel pig iron cos 


ne from $25 to Ss0 make, it is 


that 


pel 


evident steel rails could not have been 


than one cent per 


fur 


and sold for less 


Better 


bade 


pound, management of blast 


ritces reduced the cost of manufacture, low 
er priced pig metal made cheaper rails pos 
rails reduced 


ible, cheaper transportation 


acted and reacted 
that the 


iron 


charges, These causes 


upon one another so world is now 


furnished with steel in their 
than 
even conceived ais being within the range of 


possibility. 


pig and 


arious forms, at lower rates were 


This in turn has led to an increased 
the 


productive eapicitv is in 


use, 


Notwithstanding. hewever, vast con 


sumption, eXCeSS 
of current demands. 
enthusiastic 


A few voung men happened, 


by chance or otherwise, to obtain control of 

the practical working of several furnaces. 
They formed the nucleus of the new order 

of blast 


furnace and demon 


strated that energy, close application to ue 


management, 


tails, and untiring industry, together with a 
broader intelligence. capable of applying the 
teachings of chemistry, could profitably re 
place the old order, where guess work form 
“l the 
rvation long experience. 
The method the 


improved results were only obtained by 


foundation. assisted by shrewd ob 


and 
risks. but 


new reduced 


work and many disappointments and 
We had to learn by bitter experience 
how to properly apply the analyses furnished 


by the laberatory the 


¥; manager, lu most 

causes, being his own chemist. 
Notwithstanding intense commercial com 

petition, it is worth noting that 


and 


the more in 


telligent liberal-minded managers ex 


changed thoughts and experiences with the 


utmost freedom, so that these friendly meet- 
ings and friendly compe titions to excel were 
the eftfi- 


Previous 


largely instrumental in adding to 


ciency of each individual manager. 


to IS73 metallurgical literature was sadly 


acficient so far as it related to the blast fur 


nace, It WAS Stg¢gestive r; han instrue- 
With the 
Institute of Mining 


and Steel 


tive, and valuable to this extent 


crowth of the American 
British Iron 


and the 


Institute, and 


engineers 
following the 
IS7T6, the 


Ex 
blast 


forms a 


Centennial 
hibition in literature of the 
furnace rapidly increased. It now 
valuable aid to all interested in the develop- 
nent of the business. 

Intelligent management, with its improved 
results, brought a demand for 


with it better 


appliances, better equipped furnaces, differ 
fur 


before, 


ent constructions, ete., so that the blast 


hace engineer, practically unknown 


now became a feature. Ile gathered up the 


became 
ulated, 


experiences of the val Us Inahagers, 


a medium of exchange, form com 


bined, suggested and devised many useful 


assumed a position of 


appliances, so that he 
no little importance. 


It is rather a curious incident. however, 


that trained as mechanical engineers 


did 


agers: a 


men 


not become the most successful man 


different bent or training of :aind 


seemed essential, 


THE BLAST FURNACE. 


I will not refer to the theory of ithe chem 


istry of blast furnace operations, other than 


to remark that if it were a melting operation 


only, such as takes place in a cupola, it 


would be comparatively simple. 


It becomes complex because of the chem 


ical reactions, upon which depend the re 


moval of the oxygen from the ores, and the 


beset the descent 


mechanical difficulties that 


of the materials, and the ascent of the guses 


of combustion through the column of de 


scending solids, 


It was not long after lL became the man 


ager of a furnace that | discovered it was 


one thing to eriticise the actions of the foun 


after the event and quite «nother thing 


aer 
to have the sole responsibility and to foresee 


the result of a certain course of action, 


liindsight is the zift of the many, but 


correct foresight in blast furnace work, as 


in apy other department of activity, is con 
the While great 


been made Dy the present cene ration of blast 


fined to few. progress has 


furnace managers, there vet remains mueh 


he accomplished Not unfrequently Iam 
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forced to confess how little L really know 
about the operations of a furnace and what 
little control L have over the process. In 
fact, after a practical experience of tweaty 
three years, I realize more than ever before 
bow much there is to be learned in order to 
perfectly control the operations of a_ blast 
furnace. Sometimes the furnace seemiugly 
runs itself, moving along with the regularity 
of clockwork, which becomes almost monot- 
cnous, and then is followed by irregularities 
more or less serious, causing the manager a 
nervous strain and physical exhaustion, with 
a feeling of mortification at his apparent 
helplessness and of disgust that he knows so 
Little 

A furnace seems to have an individualty 

Two furnaces, side by side, fed with the 
same material and under the same manage- 
ment, may work entirely differently and de 
mand different treatment to obtain good re- 
sults. showing, in fact. the unaccountable 
differences that frequently characterize dif- 
ferent members of the same family, There 


is a close resemblance between the profes- 


sion of a furnace manager and that of a 


physician 
\ furnace is always spoken of as possess 
ing sex Objects to which we become at 


tached are idealized and we fondly refer to 


them as if they were of the same sex as the 
mothers, wives or girls we love. 

indications of the internal hidden work- 
ing are the volume and pressure of blasts, 
the tuyeres, the slag, the escaping gases, 
the rate and manner of the settling of the 


stock on top, and the grade, composition and 


tonnage of iron produced. <A cold top and 
a hot botto are just as essential to a 
healthy furnace as a cool head and warm 
feet to the individual. 
FLUXING. 
Chemistry has simplified and rendered 
lv easy the fluxing of the eartl 

onst ents of the various ores employed 
plus the ashes of the fuel. In previous 
vears S S thé ef cause of trouble. 
(;uesses Were made as to the proper flux to 
be en pioved Mistakes were followed by 
serious irregularities, such as high fuel con 
sum ptiol orthless iron, and frequent scaf- 
folds and oceasionally the chilling of the 
furnace, involving heavy losses 

Fortunately there is considerable range, so 
far as safety to the furnace is concerned, in 

e composition ol slag. 

When a choice of material is possible the 


} 


skill of the manager is displayed in making 
a combination of ores that will give the re- 
sults desired with the least expenditure ot 
fuel. 

The most fusible slags theoretically are 
net the most economical practically, and in 
fact cannot be successfully employed in an- 
thracite and coke furnaces, 

Silicious slags, easily fusible, attack the 
brick work of the lining of the bosh. They 
become pasty above the line of fusion, fre 
quently inducing scaifolds or arches, to say 
nothing of the evil effeets upon the quality 
and grade of iron caused by the absorption 
of sulphur. 

In proportioning the flux, care must be 
taken to provide for the removal of the sul- 
phur of the fuel, as well as the sulphur con 
tained in the ores. It is also conditioned 
upon the composition of the iron to be made 
If the volume of slag is large per ton of iro 
2 somewhat silicious slag can be depended 
upon to remove the sulphur, while if the vol 
ume of slag is small we are obliged to de 
pend upon high temperature and basic slag 
ro prevent the union of sulphur with tl: 
iron. The effect of sulphur upon the inetal 
is to lower the grade and render it unsuita 
ble for many purposes. Occasionally our 
slags contain 3 per cent of sulphur when in 
small volume, falling to 2 per cent when the 
volume of slag is increased, the grade and 
quality of the metal remaining the same 

Pig iron contains more or less silicon. 

Upon the assumption that the same ores 
are used in making foundry iron of 2 pei 


+ 


cent silicon considerably less limestone flux 


would be required than in making a 
iren of only 1 per cent silicon. 

This is frequently overlooked. ‘The char 
acter and quality of the iron made is influ 
enced very materially by the fluxing. 


There is less margin for variation in this 


respect than ihe mere working of the fur 


race alone. 

The composition of the slag does not ind 
eaie either the grade or the analysis of 1] 
iron made. With slag of practically 


same composition I have made No. 1 x fou 


Silicon with large crystallization, and iror 


( lose grain with less than 1 per cent s 


he percentage of flux employed will b 


vsiderably less with the former iret 


This is due to the fact that the iron ear 


off inany pounds of silicon that in the latt 





‘y iron by fracture contaiving 3 per cent 





th¢ 


fu 
th 





ust be taken care of by the slag in the 
hape of. siliea, 

As a rule slags high in alumina (exceed- 
ng 15 per cent) are undesirable, Siliea may 





ary from 27 per cent to 37 per centr, depend- 
ug upon the analyses of the ores and fuel, 
lie volume of slag, and the grade ind qual- 
ty of iron desired. 

Changes oecur in the composition of sligs, 
due to mechanical causes, requiring con- 
stant watchfulness and supervision as well 
as the variations in the ores, limestone and 
fuel, 

Theoretical fluxing is one thing, but prac 
tical fluxing to obtain the most economical 
results, both as to produet, quality of iron, 
fuel consumption, ete. is cuite another 
thing. 

It gives room for the display of no little 
individuality so far as the management is 
concerned, and considerable difference, when 
judged by the final test of all, viz., the bal- 
ance sheet. 

By experience we learn to distinguish 
sligs by their physical appearance. Chem- 
ical analysis is too slow and not conclusive, 
for while indicating a safe slag, so far as 
the operation is concerned, it does not show 
ihe refinements that will suggest themselves 
to the experienced manager. 

The most successful founders of the old 
school were good judges of slags, quickly 
observing slight changes and acting prompt- 
ly, guided by these indications, ‘The most 
successful managers of the new school ae- 
quired this expert knowledge by actual cor- 
tact with the daily operations of the fur- 
hice, 

It is in this particular, along with others 
of perhaps equal importance, only to be 
gained by an apprenticeship, long or short, 
depending upon the individual, that chem- 
ists, attempting to run a furnace on theory, 
made lamentable failures. 


FUEL AND ORES 

Up to 1582 anthracite cecal was the exelu- 
Sive furnace fuel east of the Allegheny 
Mountains, coke being used to the west. 

The mechanical difficulties of blast fur- 
hace Inanagement are much greater with 
anthracite fuel and the magnetie ores, com- 

on to the east, than with eoke and the 
easier working lake ores. 


Indeed, the anthracite distriet has been a 





ost valuable school, furnishing in the past 





some of the ablest and most successful man- 





cers for western furnaces. 
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Some years ago Mr. Chas. Foote. now 
vice-president of the Illinois Steel Co, wrote 
me that the use of Connellsville coke and 
Lake Superior ore in the blast furnace was 
heaven on earth to the manager accustomed 
to anthracite coal and the magnetie ores of 
New York and New Jersey. He had previ 
ously managed the Crown Point furnaces on 
Lake Champlain, and wrote feelingly, urg 
ing me to go West. I did not go West, though 
strongly tempted, but in the lapse of years 
cheaper transportation, ete., have brought 
Lake Superior ore and coke to eastern Penn- 
sylvania, so that we are finding more com- 
fort in living than we did some years ago. 

Anthracite coal is dense and solid, con- 
suming on the surface only, while coke is 
porous and light, the combustion permeating 
the whole structure. Much more coke can 
be burnt in the same space in the same 
time, thus inereasing the product of the 
frinace, 

Coke offers less resistance to the blast, per- 
mitting the use of a larger volume of air 
per minute with the same engine and boil- 
ers. Coal is generally higher in carbon and 
lower in ash and sulphur. Coal will carry 
and melt as many pounds of ore as coke. 

The fuel consumption per ton of iron for 
leng periods is less with coke for the reason 
that the furnace can be handled with greatet 
ease and with less danger of mechanical dis- 
turbances. 

liv reason of the more uniform working. 
the product of the furnace is larger, and 
the fuel consumed has a larger divisor. 

Coal is apt to splinter and decrepitate 
pon expesure to heat and this tendency is 
one of the reasons why an anthracite fur- 
pace is difficult to control The dirt thus 
formed in the furnace not only reduces the 
amount of combustible fuel reaching the 
{uveres, but accumulates along the walls, 
eiving rise to serious mechanical difficulties. 
Coal dirt. though nearly all carbon, will not 
burn in the furnace. It is carried off by the 
slag. sometimes in comparatively large 
quantities. As the slag flows down the run- 
ner from the tapping-hole or cinder notch, 
into the car provided to receive it, the dirt 
wil! separate. The slag being heavier, drops 
ot a different angle, so that the dirt can be 
collected on a shovel 

When examined, the smai! particles show 
the same bright fracture and ofttimes the 
same bright surface as when mined, thus 


passing through the fiery furnace unseathed. 
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It would be 


the coal dirt formed in the turnace 


an unspeakable blessing 'f all 


Vas only 


earried off. ° 


thus nfortunately this is not 


the case. Sometimes the obstruction caused 
by its accumulation so seriously impedes the 
passage of the blast that we are obliged to 
and 


through the tuyere open 


stop the engine, remove the = tuyeres 


ravel out the dirt 
vether with other stock, in order to 


for the blast and gases. 
ORES. 


Ores * the same oxidation, belonging to 


the same class chemically and of essentially 


the same analysis and physical structure, 


greatly as to their working qualities 


amd their practical value. One may part 


With its oxygen freely. hold it 
Why this is so I 
fact that influences the 
fuel per ton of 


Another may) 
very tenaciously. do no 
know, but it is a 
consumption of iron 
uninitiated would imagine. 


more 
than the By bun 


cen is mennt the pounds of ove that one 
cdeoxidize 


The 


existing 


pound of fuel will earry, that is, 


and melt, converting it into pig iron. 
illected by 


burden 


this quality 


in ores, difference between the burden 


ore and 1.75 Ibs., the grade of 


iron remaiming the ofttimes the 


same, is 
difference | yveen running at a commercial 
loss or a corresponding profit 


VThe burden is 


also affected by the rich 


ness of the ore mixture, for instanes, not- 


withstanding the larger volume of slag, and, 
of course, the larger amount of flux usually 
used with a 50 per cent ore, the furnace will 
carry a larger burden of a 50 per cent ore 
This 
io be performed 
With a burden of 
nO per cent, the 


is OTH. 


mixture than if it was 60 per cent. 


is due to the chemical duty 
he w iv of deoxidation. 
ore yiclding 
fuel 
it is 0.90 Ibs. iron per one pound 


iron 
pound of while with a 60 
pend eent ore 


of fuel. A correspondingly larger amount 
of oxygen is to be removed by the gases in 
the latter 


Other 


ease, 


things remaining the while 


the burden possible with a 60 per cent mix- 


same, 


ture is smaller than with a 50 per cent mix- 

the fuel per ton of iron made will be 
iess with the 60 per eent mixture. 

Magnetic ores are usually very dense, and 

or less difficult to handle, parting with 

slowly. 
ores are too finely divided plysically 
The 


vy are a source of trouble. 
meeting more resistance in their ascent from 


gases, 


will seek the easiest way of es- 


Channels of travel are apt to b 
formed, or, to speak technically, “the fu 
The effect is tha 
portions of the furnace do not receive thei 


cape. 
nace becomes channeled.” 
share of the gas, and ore reaches the ecru 


This 
destructive to the temperature of the cru 


ble holding oxygen in combination, 


ble and represents a loss of fuel and wast 
of iron, to say nothing of the irregularitic 
that will Gevelop at and about the boshes, i 
the unequal distribution is not corrected. 

Ii will be thus seen that good judgmen 
skill and experience of the manager in s¢ 
lecting and combining ores to accomplish 
ecriain end plays a very important part, an 
ficures largely in the final result, measure: 
in dollars and cents, 

Yurnaces are not usually run for pleasur 
nor for demonstrating any particular engi 
necring device or the working out of an 


chemical theory, however attractive, bu 
profit. Fre 
quently, only too frequently, we are disap 


pointed and sadly 


they are run for the sake of 
disappointed in results 
but the man that combines technical know] 
edge with practical experience and an uw 
quaintance with business conditions and r 
quirements, with a due appreciation of their 
that 


importance, is the man will show the 


. best final results and is the manager that is 


sought after. In the blast furnace business 
a little knowledge is very dangerous. The 
man, who in his own estimation knows it all 
of course has no inducement to learn. 


LIMESTONE. 


The 


stone, 


flux usually employed is either lime 
calcite or magnesium limestone, dol 
emite. Whether one or the other should be 
used depends upon circumstances, commer 
cial and technical. 

Either will answer, so far as mere running 
is concerned. 

At the same cost per ton of stone, the us: 
of calcite or dolomite will depend in grea 
measure 


upon the composition of the o 


mixture and the kind of iron to be made. 


PIG IRON. 
The various qualities of pig iron deriv: 
their names from the uses to which they ar 
put or from their composition. 
Bessemer iron is pig iron of suitable con 
position to make Bessemer steel. 
Lasie iron is pig iron suited for the basi 
open hearth steel manufacture. 
Bessemer for the Basie 


converter. 


Basie Besseme 











!ourdry iron for use in to be 
smielted and cast into various forms. 

Mill iron for use in puddling furnace to be 
mverted into wrought iron. 


Low 


foundry 


phesphorus for use in acid open 
earth steel manufacture and steel castings. 
Spiegel, Ferro Manganese and Ferro Sili- 
con are irons of particular composition, for 
and 


and treatment in the blast furnace. 


epecial purposes, require special ores 


BLAST. 
j‘urnaces are now operated by volume of 
air blown per minute as distinguished from 
the old practice of running by pressure of 
blast, Pressure is now regarded in the light 
the 


nal working or 


of one of valuable indications of inter- 


conditions. 


Calculated over long periods as measured 


by piston displacement and exclusive of 
wastage, between 5 and 6 tons of air are 
required to produce one ton of iron, and 


from 60 to G eubie feet of air to burn one 


pound of fuel, depending upon the tightness 


of pipes and fixtures and of the air piston 


of blowing engine. Atmospheric moisture 


plays an important part. It is never absent. 


lt enters the tuyeres as vapor of water, call 


ing for an increased amount of fuel to re- 


store the heat absorbed by converting this 


vapor into its Constituent parts, oxygen and 


bydrogen. Whether the air contains 5 grains 


moisture per cubic foot or 10 grains, either 


must be provided for by extra fuel or higher 
heat of blast, if the temperature of crucible 


to be maintained. On an average for any 


one year, probably 125 pounds of water per 


tol. of iron will be torced into the tuyeres 


the 


HIMOUNnL to LOO 


in the shape of vapor, while during 


munid summer 1 
pounds and over. 


This is 


lonths it may 


the reason why more fuel per ton 


of iron is required during the summer as 
compared with the 


As a rule less cubie feet of air is required 


Winter months. 


per minute to consume the same amount of 


el during the fall, winter and = spring 
onths than during the warm months of the 
ear. 
BLAST FURNACE MANAGEMENT. 

‘The modern blast furrace is not an inven 
, hor a discovery, but a growth. It rep- 
ents the combined results of numerous ex 
riences, itself is 
fight. 


d untiring devotion, perseverance in over- 


and in the epitome of 


auy a hard-won Sleepless energy 


Coming obstacles 
le, and the 


apparently unsurmount- 
forgetting of self, has worked 
t many unsolved problems. Blast furnace 
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management is fearful drudgery tor a man 
not in love with his work. 
No department of iron or steel manutac- 


ture calls for closer application and atten- 
details. It is absolutely continuous. 


With these qualities lacking, no amount of 


tion to 


technical knowledge will win success, ‘Lhe 
niost successful managers have been those 
that were so absorbed in their work that 


they never stopped to inquire whether they 
were being suitably paid. 
‘Lhe results obtained have shown that cap- 
ital usually seeks out the best talent. 
‘lime does not permit to more than mere- 


ly wention a few of the improvements. The 
hearth with open foreheart hand type gave 
place to the Gerinsh patented, closed front. 


the principle, however, was worked out in 


Aluericuh bLraciice, we lnally adopting a 


moditied form of the Lurman device. bire- 
brick stoves, an English invention, have 
practically repluced the cast-iron pipe 


sioves for heating the blast. luuthusiastic 


uvents, eager to swell theit Commissions, 


made eXtravagalt claims tor super-leated 
blast, in fact representing that brick stoves 
ere really a panacea for all blast-furnace 
ills. 
they have proven a valuable anjunct, but 


many lailures and serious troubles, seat- 


fulds, ete., tollowed their introduction in 


HST A Numerous minor but im- 


lhistabces, 


portant Unprovements have been made in 


Luiyeres ald Luyere Uxtures, el permitting 


the replacing of Luyeres in o to 10 instead of 


»1o 40 lninutes. 


We have replaced tuyeres with only 


stoppages ol two lo three minutes. 

lis diay be considered incredible’ by 
any furnace Managers. We bow use me- 
chanical appliances for stopping the iron- 
tapping bole, an inventicn of Samuel W. 
Vaughan, manager of the Cambria Iron 


Co.'s Lurnaces, 


paces. When a 


Sto 10 tons per 


thus saving many long stop- 


furnace is making iron at 


the rate oi hour or 


more, the 


importance of every minute saved in stop- 


Paves ¢ 


un be appreciated, 


One of the most frequent and troubleson 


of the mechanical difficulties is the 


forma- 


tion of “secaifolds” in the furnace 


A seaifold is an accumulation on the walls 


of the furnace, offering an obstruction to 


the regular and even descent of the mate 


rial and diverting the uniform distribution 
of the gases. 


Scaffold 


( onl or 


material is an agglomeration of 


coke, limestone and ore, partially 
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fused into a solid mass and fastened to the 


walls. Sometimes form a short 
tuyeres and gradually 
grow, extending far up into the shaft of the 
furnace. At others they commence at the 


top of 


scaffolds 


distance above the 


the boshes, beyond the reach of the 
tuyeres, extending upwards and towards 
the center of the furnace. Not unfrequently 
the area of the furnace is so compietely oc- 
cupied by this solid mass that only a smali 
opening, a few feet in diameter is left free 
from top to bottom. 

Of course the operations of the furnace 
are brought to an inglorious close, but usu- 
ally only after a hard and laborious fight— 
a very expensive contest. 

On other occasions the obstructions cause 
irregular working, inferior iron and _ high- 
fue: consumption, with excessive costs, but 
may not be sufficiently serious to put the 

blast. As a rule, however, 
it does pot pay to fight a melted 
scaffold in the hopes of restoring the fur- 
nace to good working condition. It may ap- 
peal to the professional pride of a manager 


furnace out of 


serious 


to continue the fight. but as a commercial 


proposition it is usually cheaper to stop, 
and try again, Seaffolds are noi 
as frequent as formerly, but they are still 
menace and in ore form or an- 


other are a constant source of danger and 


shovel out 
a serious 


anxiety. 

It is estimated that fully 70 per cent of 
the heat of the crucible is brought into it by 
the solid materials which in their descent 
through the furnace come in contact with 
the highly-heated gas currents. 

The effect of any serious interruption to 
the regular descent of this stock can be thus 
appreciated. The working or acting area 
of the furnace being thus reduced by the 
seaffold accumulation, the flow of 
confined to a restricted channel. The time 
of contact with the ores is lessened so that 
they reach the crucible unprepared for melt- 


gases is 


ing. which further lowers the temperature of 
the crucible. The blast meets with greater 
resistance, and at times the whole power of 
the engine fails to drive the air through the 
furnace. The flow of gas failing, the hot- 
blast stoves are thus deprived of their source 
of heat, and the temperature of the blast 
falls. The boilers are fired with coal to 
maintain steam to operate pumps and keep 
the engine moving. Finally a passage may 
be opened and gas again flows through the 
stoves as the blast finally works its way 
through tbe obstruction. 


With the lowering of the temperature o 
the crucible the tuyeres are closed with a 
semi-fluid mass of iron and slag, communi 
cation between the tuyeres and cinder note! 
or slag opening and the iron tapping hole j 
obstructed by the partial chilling of the eon 
tents of the crucible. Days and sometime 
weeks elapse before any iron of merchant 
abie shape and quality is run into the pi 
Leds, 

My first experience of a genuine scaffol: 
of the worst kind was a few months afte: 
I was enirusted with the responsibility o 
the management. During an absence of 
few days my foreman filled into the furnac: 
a lot of dirty limestone. The limestone ship 
mevts had been delayed by wet weather 
The center of the stock pile was reached 
which proved to be very dirty from long 
continued dumping and the daily removal! 
of clean stone from the edge of the pile 
l‘or two weeks I never saw a bed. The 
struggle lasted a month or mere. Finally 
the furnace was restored to normal work 
ing condition, much to my gratification, but 
at great expense and loss to the company. 
I was thus early impressed with the impor 
tance of exercising the most careful waten 
fulness as to the preparation of the material 
filled into the furnace—ores, fuel and lime 
stone, 

It was a valuable thcugh costly lesson, 
and 1 have since tried to make good use of 
it, It pays to use every precaution to pre 
pare the before filling, rather than 
throw additional work on the furnace and 
run the risks of serious disturbance of its 
operations, 


stock 


By experience we learn the _ various 
symptoms characteristic of disorders or vari 
ations from normal conditions, just as phy 
sicians determine disease. 

The correct diagnosis is more or less diffi- 
cult 
duce the same results. 
for the furnace 


and obscure, as different causes pro 
It is just as easy 
manager to draw wrong 
conclusions and administer the wrong rem 
edy as for the doctor, though he may have 
the more or less intelligent assistance of his 
patient. 

In the meantime the patient in both cases 
suffers the penalty of ignorance, howeve 
excusable that ignorance may be on the pat 
of the attending expert. 

Serious difficulties command the 
tion of even the average workmen. They 
mean hard work all around. In many in 
stances less than one-half of the labor neces 


atten 














sary to overcome troubles would have pre- 
vented them altogether if the warnings had 
been observed—in other words, if the symp- 
toms had been detected by close application 
and attention to details. I have always en- 
deavored to impress this fact upon my fore- 
men, by precept and example. 

When the furnace is running along 
smoothly then is the time for the manager 
to be watehful, to give attention to minute 
inatters and thus endeavor to keep her run- 
ning regularly, 

The average man, under such conditions, 
is apt to become careless and neglectful. He 
fails to observe indications of importance, 
rot purposely, but simply from lack of in- 
telligent observation. 

Seeing, he sees not, that is, he does not 
perceive; the mind is dormant. Constant 
watehfulness and preparation for difficulties 
ihat may never come is no more an evidence 
of undue nervousness than a laudable am- 
bition to improve one’s condition is to be 
confounded with restless discontent, so dis- 
astrous to all effort. 

The formation of scaffolds is due to many 
causes, and sometimes 


they apparently 


come from no traceable cause, simply from 
“pure cussedness.” 

Seaffolds may result from the furnace be- 
ins’ too hot, as well as too cold; from errors 
of filuxing or variations in materials (theory 
may be all right but practice all wrong); 
from improper filling of stock, either from 
badly proportioned bell, neglect in the stock 
house or on the part of the top filler; from 
long continued use of excessively basic slag, 
lime seaffolds may be formed, or from use 
of slags too silicious. 

Unexpected 


stoppages, due to accidents, 


allowing no time for preparation, may or 
iay not be followed by scaffolds more or 
less serious. 

The gangue of certain ores, fusing to a 
sticky mass at comparatively low tempera- 
ture or the use of an easily clinkering coal, 
may be responsible. A hard and tough white 
ash coal is required for blast furnaces. 

Volume of air llown, area of tuyeres and 
heat of blast, under certain conditions, are 
frequently important factors. 

Time will not permit any reference to rem- 
edies employed to dislodge and remove scaf- 
folds other than to remark that they are 
sometimes heroic, involving the liberal use 
of dynamite or practically blowing out or 
lowering stock below the scaffold, thus 
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loosening it by melting away the foundation 
and then refilling. 

Methods will vary with circumstances and 
the judgment of manager. 

Other disturbances to uniform settling of 
the stock are known as “arching,” “hang- 
ing.” and “jumping.” These invariably pro- 
If continued, they add to 
the cost of the iron and at the same time 
cause the preduction of 
inferior quality. 


dangerous. 


uce bad results. 


lower grades and 
They are not necessarily 


if not corrected, however, the conditions 
producing them 


nelted seaffold. 


may lead to a permanent 
They may be considered as 
something 


Accumulations 


warnings of worse to follow. 

form on the bosh 
considerable thickness that in no 
Way interferes with the uniform working of 
the furnace. 


may 
walls of 


If these accumulations are 
evenly and regularly distributed they serve 
te protect the brickwork from fusing and 
from the destructive chemical action of the 
siag and gases, 

This coating at times forms an artificial 
bosh, more durable than the original brick- 
work, in fact a graphitie lining. 

l‘urnace “kish’ corresponds 


native 


closely in 
composition with graphite, from 
which plumbago crucibles are manufactured. 

Artificial graphite contains more iron than 
the native, as the following analysis will 
show: 

Fe. ¢ Si2.% C.% 

Native graphite .. 1L6to 4.6 
Artificial o1 


2.4to8.6 78 to 85 
furnace 

graphite . 17.3 2.2 70.74 

When two or three tons of fuel were con- 
sumed per ton of iron, or when comparative- 
ly large furnaces made but small products, 
the artificial, or furnace-made bosh lining 
served to lengthen the duration of the blast. 
Modern practice, not rely 
ubnon this the bosh 
walls, finding it inconsistent with fuel econ- 
emy and large products. 


however, does 


formation to ovrotect 


MODERN CONSTRUCTION. 
With more intelligent management the 
common construction previous to 1880 was 
found inetficient, The changes were gradual, 
experimental, groping in the 
were, 


dark, as it 


ach change was made to overcome some 
special difficulty, as the necessity presented. 
Probably this side of the subject can be best 
illustrated by giving a short sketch of the 
operations of the Warwick furnace. This 


furnace was first started in 1875. 
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From 1875 to the summer of 1877 it was 
in charge of experienced founders, of good 
reputation, but one scaffold followed anoth- 
er, varied by chilling, about every six 
months, so that the company was brought 
to the verge of bankruptcy. The causes were 
various, but chiefly to the lack of knowledge 
of the material used. 

The ores used and mined by the company 
were of different composition from those 
usually employed in the Schuylkill Valley 
at that time. The largest product of iron for 
any ove week was 190 tons, which repre- 
sented the average best work of furnaces of 
the same size in the vicinity. The weekly 
average, however, of any one blast barely 
exceeded 50 tons per week for the reasons 
mentioned, 

November, 1877, the furnace was placed in 
my charge, No changes in construction 
were made except the substitution of a T- 
foot bell in the place of a 5-foot bell. In 
blowing in, the furnace started excessively 
bot, causing me much anxiety, but it proved 
a blessing in disguise, as was demonstrated 
a couple of years later. 

A graphitic coating was formed on boshes, 
or a seaffold evenly Gistributed, preserving 
the brick work without interfering with the 
working of the furnace. The bosh walis fol- 
lowing the construction of that period, were 
about 3% feet thick. 

In the course of a few weeks the furnace 
reached a weekly make of 300 tons and over, 
an unheard-of product at that time for an 
anthracite furnace of its size. 

It created more local excitement and in- 
terest than a make of 1,300 tons does now. 
When congratulated I replied that I was 
sorry, as I was afraid that a standard had 
been made that could not be reached again. 
We ran 105 weeks without special incident 
when the inwali gave way, terminating the 
blast. 

The average weekly product was 357 tons. 

The furnace was relined, maintaining the 
same construction, and blown in March, 
1880. My troubles now commenced, 1880 be 
ing an eventful year. It was a life and 
death struggle, not only for me, but the new 
method of management was on trial also. 

I had earned the jealous hatred of the old 
s«hool and my troubles were a source of no 
litue satisfaction to many. 

Furnace was blown in March 28, 1880, 
care being taken not to allow the furnace 
to start so hot, or grey as it is termed, as 
the previous blast. A good start was made, 





the product averaging 868 tons per week, 
but we only ran six weeks. A new furnace 
disease was developed, symptoms were not 
wanting, but their significance was not ap- 
preciated antil some months later. No se 
rious irregularities were experienced, until 
upon a certain night following an unusually 
large cast, the stock settled a few feet from 
the top, a commen occurrence. Following 
each east a stoppage was then necessary to 
close the iron tapping hole. On starting 
engine it was found that the resistance to 
blast entering tuyeres was so great that 
the engine was barely able to run, Gas 
failed, steam became short, necessitating 
heavy firing, The tuyeres became a dull red, 
showing partially fused iron and slag. 

Melting prectically ceased. Communica 
tion between tuyeres-cinder notch and iron 
rotch was cut off. With 14 pounds pressure 
at the tuyeres, scarcely any flame was per 
ceptible at the open iron or cinder hol 
Some of the tuyeres became solid; others 
melted slowly. The liquid, not being ab 
to sink into crucible, formed a column ot! 
suflicient weight to overbalance the ai 
pressure of slag and iron. 

After struggling day and night for several 
turns I was forced to admit that the fur 
nace was chilled. We proceeded at once to 
empty the furnace. In cleaning out, it was 
roticed that from the tuyeres upwards for 
a distance of ten feet or more the contents 
were a wass of tinely divided dirt, analyzing 
i7 per cent coal, 46 per cent ore, 7 per cent 
limestone. Above this mass of dirt the 
stock was in good condition, Below the tuy 
eres the crucible was filled with dirt, offer 
ing no difficulty to remove. 

There was no iron to contend with. 

When furnace was finally emptied, meas 
urements were taken, showing the inwal!l 
above boshes to be in good condition aud oi 
about the same dimensions as when blow) 
in, but the bosh walls were completel) 
melted, only a light shell on the outer cours: 
remaining, about 9 inches thick instead o 
4” inches. 

It was assumed that the brick used we 
of poor quality, but this explanation, while 
the best that could be given at the time 
was not satisfactory to me, nor probab! 
to any one else, 

There was no evidence of a melted seat 
fold such as previously deseribed, and “d 
scuffolds or dirt troubles” had not then rr 
ceived a name. During this short blast w: 














nade mill iron, and my critics asserted that 
I was running for sake of a record without 
egard to the durability of the furnace aud 
iat no furnace could stand such treatiment. 
Repairs were made, ith dif- 
The 
urnace Was again blown in August 27, 1880. 
This time I aimed to make foundry iron to 
eet the criticisms mentioned, It 


a new bosh 
crent make of brick being constructed. 


Was gen- 
erally understood that foundry iron formed 
raphitic protections to the bricks and to 
extent prolonged This 
was undoubtedly true when combined with 
fuel copsumption and small product, 
uit fortunately or unforunately for me our 
roduct of 
per week, a larger weekly product than had 
yet been reached. 


this their service. 
Lalo 


foundry iron averaged 3S2 tons 


In nine short weeks we had a repetition of 


previous blast almost exactly. In the 
midst of the best working and largest yield. 
ith scarcely any warning, the furnace was 


again chilled. 

Precisely the same conditions were found 
to exist as before, only more so. The loss of 
brick work extended higher up the boshes, 
the mass of dirt being proportionately 
greater, 
that I 
begin to portray my feelings, but I was de- 
kill or In cutting away 


work beiow the mantle, in order 


‘To say was discouraged does not 


termined to eure. 
the brick 


to make an opening to remove the stock, | 


iiced that as soon as the workmen pene- 


ated and air was drawn in through a small 
hole, cinder 


commenced to trickle down. As 
the opening was enlarged, the stock was 
shown to be white hot and in good condi 


n. It then oceurred to me that the 


whole 
uble was due to the dirt, and if 


the dirt 


ad heen removed through the tuyeres by 
velling out we would have been saved 
ch hot and hard work and the furnace 
echt have continued in blast, At the time, 
ever, it was too late. 
(To be Continued 


Something About Cupolas. 
. Obermaver Co., 
Chicago, IIl., 


rhe S Cincinnati, O.. and 
in addition 


to its immense 

business in general foundry supplies, also 
s cupolas. It goes without saving that 
rm of such high standing as the Ober 


ver Company enjoys would not act as 
sent for anything short of first-class goods 

ny line, and the fact that they are sell 
he the Whiting cupolas, cranes, ladles, ete., 


sufficient attestation to the high stand 
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ard of excellence in these equipments. 


The 
popularity of the Whiting cupola may be in 


ferred from reading the following list of 
recent sales: 
Webster M’f'e Co., Chicago, one No. 7. 


Indianapolis Foundry Co., 
one No. 5. 

C. TH. Dutton Co., 
No. 344. 

Moser, Wehrle & Co., Newark, O., one No. 7. 

National Sewing Machine Co., Belvidere, IllL., 


Indianapolis, Ind., 


Kalamazoo, Mich., 


one 


one No. 5. 

Deere & Mansur Co., Moline, Ill., one No. 3. 

University of Nebraska, Lincoln, Neb., one 
No. 1. 

New Albany Mfg Co., New Albany, Ind., 
one No. 4. 

I’. B. Fargo & Co., Lake Mills, Wis., one 
No. 3. 

Milwaukee Harvester Co., Milwaukee, Wis., 
one No. &. 


J. W. Paxson Co.’s Catalogue No. to. 
This is one of the most complete, conven 


ient and interesting catalogues 
t’x 6”, and it 


pages of information artistically, and there 


Wwe have 


ever seen. Its size is has 260 


fore, interestingly presented. The first page 


(or frontispiece) presents a 


trio of grinning 
little “coons.” who “look alike to me,” ex 
cept for the dress of the one on the left 
being a facing sack, marked “Lehigh Pipe 
Blacking;” the one in the middle is marked 
“Seacoal Facing, J. W. Paxson Co.,”’ while 
the one on the right bears the words “Car 
Wheel Mineral Facing.” 
Pages 2 and 3 contain pertinent general 


remarks and facts concerning their business, 


one important fact being that the J. W. 


Paxson Co. has had 55 years of experience 
in the supply business Then come five 
pages enumerating the different kinds of 


facings and prices per Ib. They 


foundry facilities and supplies of every 


illustrate 
kind, 
from ton 


a chaplet Paxson-Colliau cupola. 


They also supply everything needed in both 


brass and steel foundries. Millett’s patent 
core oven is well illustrated in four excel- 
lent cuts. There are also excellent jllustra- 


tions of various molding machines, presses, 


stripping plates, ete.; also Groves’ Universal 


Patent gear molding machine. There are 


sand and clay crushers, mixers and sifters, 


tumbling mills galore. For the pattern- 
maker, there are illustrations of Universal 
Trimmers and Band saws, with samples of 
work done upon them. They show pattern 








50 “TAEFouNDRY. 


makers’ benches, pattern letters, clamps of 
various styles, shap = flasks, brassmakers’ 
flasks, and all kinds of molders’ tools, 

In the back part of the book are tables of 
information of great general value to all 
foundrymen, such as: Areas of circles—di 
ameter of blast pipes for various sized cu 
polas—melting points, weight per cubic foot, 
weight per cubic inch, tensile strength and 
specific gravity of metals, ete., ete. 

Last comes the index, which enables you 
to find just what vou want without loss of 
time and the foundryman who can't find 
what he wants for his business in these 260 
pages Will please report to Toward Evans 
at the convention of the American Foundry 
mews Associntion at Pittsburg, next sum 


mIek. 


William ‘I 


amd oa half venrs secretary of the Sessions 


Shepard, for the past) three 


loundry «‘o., of Bristol, Conn., has resigned 
hii tion to accept that of secretary ot 
the Tonawanda Tren & Steel Co., of North 
Tonawanda, N.Y. 


who has been connected with the Sessions 


(reorge M. Keveleston., 


Foundry Co. for a number of years, has been 


elected secretary of this Company, 


NOTICE! 

Advertisements in this column, 30 cents a line for 
each insertion About seven words makea line. The 
Cash and Copy should be sent to reach us not later 
than the 20th to insure publication. 

Answers addressed to our care will be forwarded. 


TO SUBSCRIBERS 
whose names appear on our subscription list, we will 
give one free insertion under this heading to those in want 
of positions, the advertisement to occupy a space of not 


more than five lines, Additional space or insertions must 


be paid for in advance at regular rates. 


WANTED —Crood molders. Address {<im 
ball Bros... Council Bhlatis., iowa. 


WAN TED—Position as melter in a Western 
foundry. ‘Twenty years’ experience. Good 
Address, Box 161, enare THLE 


references, 


FOUNDRY. 


WANTED--A foundry foreman; one who is 
competent to handle help, and is familiar 
With molding, mixing metais, ete. Ad 
dress, stating age, experience, ete. Box 
167, care THI FOUNDRY. 


WANTED—Position by a fovndry foreman, 
accustomed to ail kinds dry and green 
sand work: experienced in mixing iron 
and handling men. Best of references. 
Address, Box 165, care TITHE FOUNDRY. 


FOUNDRY FOREMAN—A 


bright) you 
man, 8b years old, pattern-maker a1 
molder, would like to take charge of fou 
dry employing molding machines. Capal 
of laying out work and — superintend 
same. Address, “Machine,” Box 15s, ¢; 
THE FOUNDRY. 


WANTED—Position as foundry = forem 
Able to produce light and heavy castil 
up to 40 tons. Experienced in hand! 
men, mixing and melting iron, and up 
date practice in general. Temperate 
reliable. Address, “Position,” Box 1 
care THE FOUNDRY. 


WANTED—Foreman for jobbing — In 
foundry. Must be up-to-date in metly 
and be able to handle large and small ca 
ings. Also practical metal mixer and gv 
judge of heat. One familiar with I 
work preferred. Address, Wideawa 
Box 166, care THE FOUNDRY. 


WANTED—Foreman for core departni 
who thoroughly understands making 
large and small cores, mixing of sat 
ete. Competent to take charge of 
room Cimploying twenty coremakers, BR 
erences required. Address,  Core-Ro 


Box 161, care THE FOUNDRY. 


WANTED—NSituation as foundry forem 
have had tifteen vears’ experience on botia 
light and heavy castings, and can co 
well recommended. Understand mining 
and melting of iren and can make es 
Inmates on all classes of work. Address 
Box 162, care THE FOUNDRY. 


WANTED—A roetallurgist who has — beet 
eminently successful in thorough labo 
tory work and in its practical application 
in iron foundry practice, desires perma 
nent position. Chilled, soft and specialty 
castings to specifications with economy) 
Laboratory for sale to employers. Reports 
and improvements at reasonable rates 
Address, Box 163, care THE FOUNDRY 


WANTED—Position as superintendent — o1 
Inanager of a foundry. Tlave had. large: 
experience in loam, dry and green sand 
and thoroughly understands machin 
molding and mixing and melting of iron 
Am oat present employed by one of thi 
largest firms in the country. Best of ref 
erences and satisfactory reasons given fo 
inaking the change. Address, Manage! 
Box 164, care THE FOUNDRY. 


FOR SALE—A foundry and machine shop 
situated in’ Phillipsburg, N. J... on the 
banks of the Delaware River, directly op 
posite the city of Easton. 
tablished in 1872; capacity of foundry, s 
tons per day: machine shop equipped wit! 
modern tools and patterns: lot fronts on 
Pennsvivania R. R.. tSOxvz64 feet deep 
shop makes a specialty of manufacturing 
the Telegraph Fodder Cutter. Address, 


Business es 


Vulcan Tron Works, Phillipsburg, N. J 








of 


fol 


low 





